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 SECTION 00 10 11 

MEDICAL CENTER REQUIREMENTS 
  

PART 1 - �GENERAL 

1.1 � GENERAL INTENTION 

A. � This section pertains to station policy for constru ction projects performed 
at the Veterans Affairs Medical Center, Lebanon, Pe nnsylvania. Safety and 
health concerns are taken seriously at this facilit y.  Both our staff and 
yours are expected to adhere to the strictest requi rements.  This is 
exceedingly important, since we must be primarily c oncerned for the safety 
of our patients.  In this regard, OSHA Standards ma y protect worker safety 
and health, but they have minimal benefit for prote cting the safety and 
health of our patients, due primarily to their diff ering medical conditions.  
Please review this information as orientation with your personnel performing 
work on site. 

B. � Our medical center is committed to addressing those  construction, protection 
and occupancy features necessary to minimize danger  to life from fire, smoke, 
fumes and panic.  The level of safety is achieved b y the combination of 
prevention, protection, egress and other features.  The level of life safety 
from fire is defined through requirements directed at: prevention, 
detection, control of development, confinement of e ffects, extinguishment, 
provision of refuge/evacuation and staff reaction.  This medical center 
provides its minimum level of life safety by extens ively applying the 
aforementioned measures using a defense in place st rategy.  This strategy 
recognizes that our patients are both incapable of self-preservation and 
difficult to move, particularly vertically to other  floors or to the exterior 
of the buildings.  When any of the life safety meas ures are compromised by 
construction, an alternate or interim life safety m easure must be put in 
place to maintain the level of safety required by N FPA 101, Life Safety Code. 

1.2 � REQUIREMENTS 

A. � Security: 

1. � Secure all areas of work including, but not limited  to construction sites, 
attics, crawl spaces, mechanical and electrical roo ms against entry of 
unauthorized individuals including patients.  Erect ion of a 
non-flammable partition to secure the job site may be required.  Close 
all windows at the end of each workday.  

2. � Notify the Contracting Officers Technical Represent ative (COTR) for 
permission to work after hours and weekends. 

3. � Always wear an ID badge.  
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B. � Key Security: 

1. � The contractor will not be issued more than require d sets of keys to 
complete this project. 

2. � The contractor's set(s) of keys will contain only t hose keys that the 
COTR can issue without breaching the security of ot her areas of the 
medical center. 

3. � If the contractor loses a key, all areas that are k eyed to that key will 
be rekeyed at the contractor's expense and all new keys required to be 
issued will be completed at the contractor's expens e. 

C. � General Safety:   

1. � Follow all safety, fire safety and health requireme nts as per CFR 29, 
Subtitle B, Chapter XVII (OSHA), Part 1926 includin g the submission of 
a Safety/Fire Safety Plan. 

2. � Maintain safety in the construction site/area in ac cordance with the 
provisions of the contract, which includes the OSHA  Regulations, National 
Electrical Code NFPA 70, and NFPA 101, Life Safety Code. 

3. � Work in a safe manner and take all proper precautio ns while performing 
your work.  Extra precautions shall be taken when w orking around persons 
occupying the building during construction.  Submit  a Coredrilling & 
Firestopping Permit, supplied by the government for  all penetrations.  
Take precautions when coredrilling to protect perso ns and structural 
integrity of the building.  Firestop all penetratio ns before the end of 
the workday.  All Firestop material shall be RED in color.  

4. � All ceiling tile must be replaced whenever the work  site is left 
unattended.  If tiles are broken, the broken tile m ust be replaced before 
the end of the day.  This applies to all areas outs ide of areas closed 
and labeled as a construction area. 

5. � Make safety inspections and submit weekly, on gover nment supplied form, 
directly to Project Coordinator. 

6. � Provide Personal Preventive Equipment (PPE) for you r employees. 

7. � Post appropriate signs in specific hazardous areas.  

8. � Keep tools, ladders, etc. away from patients to pre vent injuries. 
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D. � Safety Inspections: 

1. � Safety inspections of all contract operations will be performed on a 
regular frequency by the professional Occupational Safety & Health Staff 
at this facility.  Written reports of unsafe practi ces or conditions will 
be reported to the Contracting Officers Technical R epresentative (COTR) 
and Contracting Officer for immediate attention and  resolution.   

E. � Fire Alarms: 

1. � The fire alarm system connects all buildings at thi s facility, and is 
activated by various heat, duct, manual pull statio ns and smoke sensors.  
Manual pull stations are provided on each ward.  Pl ease survey the area 
in which you are working to locate the manual pull stations. 

a. � If in the event of a fire alarm sounding, you are i nstructed to remain 
in your area, unless medical center personnel (Safe ty, Nursing or 
Engineering) instruct otherwise, or unless a fire s ituation is in your 
area, in which case you should immediately evacuate .The medical center 
operates an extensive patient evacuation program.  A total of 
approximately 15-20 personnel initially respond to all alarms.  
Historically, false alarms are caused by contractor s generating dust 
or other disturbances of sensors.  When working in an area producing 
dust, you will cover all alarms with covers provide d by Engineering 
Service.  These covers will be removed at the end o f the work shift, 
upon leaving the area after dust has settled. 

b. � If an alarm is determined by the COTR to have been activated by 
contractor’s work other than from or resulting in a  fire situation, 
the contractor will be charged $300 per occurrence.  

c. � Any work involving the fire protection systems will  require written 
permission to proceed from the COTR.   

 
DO NOT tamper with or otherwise disturb any fire al arm system 
components without prior written permission.  

� �
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��� Hazardous Materials: �

1. � Many of the operations you are scheduled to perform  may involve the use 
of hazardous materials.  Prior to locating hazardou s materials on site, 
all Material Safety Data Sheets will be submitted t hrough the COTR for 
evaluation by the Facility Industrial Hygienist. 

2. � Storage of hazardous materials within buildings wil l be minimal with only 
enough on hand to perform daily work tasks.  Flamma ble materials will 
either be removed from buildings at the end of the work shift or stored 
in approved flammable storage containers. 

3. � Care must be taken to assure adequate ventilation t o remove vapors from 
hazardous materials in use.  Many of the patients b eing cared for in the 
facility are susceptible to environmental contamina nts, even when odors 
seem minimal.  The more effective method to reduce complaints is to close 
the work area and use adequate ventilation. 

G. � Airborne Dust and Fume Control During Construction:  

1. � Generation of dust is of major concern within staff  and especially 
patient-occupied areas.  Dust can be generated by e ither manual or 
mechanical cutting, sanding or drilling on surfaces .  Where operations 
involve techniques, which may generate dust, all ef forts will be directed 
at reducing airborne generated dust to the lowest l evel feasible.  This 
may be accomplished by a number of methods.  These include misting the 
area with water or use of tools attached to high ef ficiency particulate 
air (HEPA) filtering vacuums.  Where large amounts of materials may be 
disturbed resulting in airborne dust, establishment  of full ceiling to 
floor plastic barriers may be required. 

2. � Generation of metal fumes is also a concern to hosp ital patients and 
staff.  Fumes generated as a result of welding, bra zing, soldering and 
cutting must be controlled through the use of spot ventilation or fume 
extractors.  If fumes are captured and filtered thr ough HEPA filtered 
fume extractors, exhaust can be returned directly i nto the work area.  
Unfiltered fume, like those collected by spot venti lators, shall be 
exhausted directly to the outside through exterior building openings.  
In addition to ventilation requirements, arc weldin g operations shall 
be shielded by noncombustible or flameproof screens  to protect employees 
and patients from the direct rays of the arc. 

3. � If waste chutes are used to facilitate disposal of construction debris 
from upper building floors, cover all waste recepta cles and dumpsters 
to help contain dust.  Additionally, cover all wast e receptacles during 
brisk wind conditions to prevent debris from litter ing the medical center 
grounds. 
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4. � Classification of Jobs. 

a. � All jobs shall be classified and carried out per th e Infection Control 
Risk Assessment (ICRA), Section 01012 of these spec ifications. 

b. � Prior to the start of construction, the contractor shall require all 
employees and subcontractors to view a training vid eo entitled 
“Infection Control During Construction” by HCPro 
( www.hcmarketplace.com ) or an approved equal training video. 
Contractor shall provide written documentation to C OTR that all 
construction personnel have viewed the training vid eo. The written 
documentation shall include the names of all person nel, their 
signatures and dates when the training video was of fered and viewed. 

5. � All major areas of construction are to be kept unde r negative pressure 
at all times during construction as required by the  ICRA.  The contractor 
shall supply, maintain and keep in operation, as ma ny negative air 
machines as required to keep the construction area under 0.010 inch water 
column negative pressure. A gauge to monitor and re cord the negative 
pressure in the construction area at all times duri ng the construction 
period including non-working hours will be required  to be installed by 
the contractor.  The contractor is to supply the CO TR with the Negative 
pressure records from the gauge on a weekly basis.  The contractor will 
document the visual inspection of negative pressure  on a negative air 
pressure verification located directly outside the construction area at 
the start of each work shift. 

H. � Asbestos Containing Materials: 

1. � Due to the age of many of our buildings, many still  contain asbestos 
containing materials (ACM).  Primary ACM uses in th e medical center 
include floor tile, mastic, piping and HVAC insulat ion. The medical 
center has performed comprehensive asbestos surveys  and has identified 
accessible ACM.  Some areas contain damaged asbesto s and should not be 
accessed without prior abatement. 

2. � The most common type of ACM insulation you may enco unter includes thermal 
system insulation (TSI) and floor tile.  ACM TSI is  generally covered 
with a cloth wrap or lagging, and the asbestos subs trate generally appears 
white in color.  DO NOT SAND, DRILL, GOUGE OR OTHERWISE DISTURB THIS  TYPE 
OF INSULATION.  Contractors disturbing or releasing asbestos contai ning 
materials will be liable for all damages and clean up costs. 

3. � In most cases where disturbance of asbestos is like ly or necessary, it 
has been addressed in the contract.  If not, please  contact the COTR or 
Industrial Hygienist to make necessary arrangements  for removal. 
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a. � Asbestos insulation has been identified on elbows b etween fiberglass 
piping insulation as patching materials among the f iberglass 
insulation.  Fiberglass insulation used in this fac ility is usually 
yellow or pink in color, wrapped either by cloth or  paper lagging. 

4. � To protect and ensure all your employees are aware that asbestos 
containing materials have been used in the construc tion of this facility, 
you are required to have them review this section a nd complete the 
awareness statement included as Attachment A. Once this document has been 
signed by all employees, forward to the COTR for do cumentation. 

5. � A complete assessment of asbestos materials and con ditions are available 
for viewing by contacting the facility Industrial H ygienist at extension 
4008.  Prior to performing work above any ceiling o r starting in a new 
area, consult with the COTR concerning existing con ditions of ACM. 

6. � Some of the areas in the facility are identified as  restricted areas due 
to condition of ACM.  These are readily labeled.  DO NOT ENTER THESE 
AREAS unless first contacting the COTR.  Entry requireme nts to these 
areas are awareness of the hazards, proper protecti ve clothing (coveralls 
and respirators) and personal monitoring in accorda nce with OSHA 
requirements. 

I. � Environmental Protection: 

1. � It may help you to be aware of the seriousness, whi ch the environmental 
protection requirements of each contract are regard ed.  Adherence to 
these requirements are subject to continuing scruti ny from the community 
and backed by severe penalties, such as fines and i ncarceration.  These 
environmental requirements will be strictly enforce d.   

2. � NO hazardous materials will be disposed of on governm ent property.  All 
waste will be hauled off-site or disposed in contra ctor owned and operated 
waste removal containers. 

3. � A copy of all waste manifests for special or hazard ous wastes will be 
forwarded to the COTR.  Environmental requirements will be strictly 
enforced. 

J. � Permit Required Confined Spaces: 

1. � Contractors performing work on this facility will f ollow all requirements 
outlined in OSHA Standards for working in confined spaces.  There are 
numerous permits required for confined spaces on th is facility.  These 
spaces have been identified.  Some spaces have been  posted, but the 
majority have not due to their configuration.  A co mplete listing of 
these areas is located in the Engineering Service a nd Safety Office. 

2. � Confined spaces are areas which are large enough to  be entered, but have 
limited egress/exit potential and are not designed for permanent human 
occupancy.  If you encounter any space which meets this definition or 
if it is a suspected confined space, please contact  the COTR for a listing 
of these spaces. 

3. � Contractors performing work in confined spaces are responsible for 
compliance with all applicable standards and regula tions. 

K. � Housekeeping: 

1. � Protect patients and VA personnel in occupied areas  from the hazards of 
dust, noise, construction debris and material assoc iated with a 
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construction environment. 

2. � Keep work area clear, clean and free of loose debri s, construction 
materials and partially installed work, which would  create a safety 
hazard or interfere with VA personnel duties and tr affic. 

3. � Wet mop occupied areas and remove any accumulation of dust/debris from 
cutting or drilling from any surface at the end of each work day. 

4. � Make every effort to keep dust and noise to a minim um at all times.  Take 
special precautions to protect VA equipment from da mage, including 
excessive dust. 

5. � Access to mechanical and electrical devices and equ ipment should be free 
of debris and material at all times.  This is requi red to ensure access 
to existing systems in the event of an emergency. 

6. � Clean area free of all construction debris and dust  upon completion of 
demolition and/or renovation. 

7. � During construction operations, keep existing finis hes protected from 
damage.  Cover and protect all carpets during const ruction.  Any carpets 
or surfaces damaged, as a result of construction ac tivities, will be 
replaced at the contractor’s expense. 

L. � Utilities: 

1. � Maintain existing utility services for this Medical  Center at all times 
in accordance with the contract provisions. 

M. � Hot Work Permits:    
       

��� Any hot work operations including cutting, welding,  thermal welding, 
brazing, soldering, grinding, thermal spraying, tha wing pipes or any 
other similar activity will require a Hot Work Perm it to be obtained by 
the contractor from the Facility Safety Manager.  T he contractor will 
be responsible for conforming to all Medical Center  regulations, policies 
and procedures concerning Hot Work Permits as outli ned below: �

a. � Prior to the performance of hot work in patient-occ upied buildings, 
a request for a Hot Work Permit will be made to the  Facility Safety 
Manager. 

b. � The Facility Safety Manager will inspect the area a nd ensure that the 
requirements of NFPA 241 and OSHA Standards have be en satisfied.  The 
Hot Work Permit will be granted and will be posted in the immediate 
area of the work. 

c. � The Hot Work Permit will apply only to the location  identified on the 
permit.  If additional areas involve hot work, addi tional permits 
must be requested. 

d. � Upon completion of all hot work, the Facility Safet y Manager will be 
notified by the responsible individual to perform a  re-inspection of 
the area. 

e. � In all other areas not occupied by patients, the su pervisor will 
inspect the hot work area for compliance with NFPA 241 and OSHA 
Standards.  Copies of the request form and permit a re available from 
the Facility Safety Manager. 
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2. � Do not use any of the extinguishers in the medical center for standby 
purpose while conducting hot work. Contractors are required to supply 
their own Class ABC extinguishers.  Medical center extinguishers are 
only to be used in the event of a fire. 

N. � Emergency Medical Services: 

1. � Emergency medical services are available for contra ctors at this 
facility.  For medical emergencies, dial 4999 when inside any building.  
Report the nature of the emergency and location.  T he operator will 
determine whether to dispatch in-house personnel or  outside emergency 
assistance based on the nature of the emergency. 

O. � Use of Government Owned Material and Equipment: 

1. � Use of government owned material and equipment is P ROHIBITED. 

P. � Superintendent Communications: 

1. � At all times during the performance of this contrac t, the Contractor’s 
Superintendent is to be available by telephone (por table cellular phone).  
At the beginning of the contract and prior to begin ning any construction, 
supply the Contracting Officer with the telephone n umber for the 
superintendent. 

2. � The Contractor’s Superintendent shall post pertinen t information at each 
job site for the benefit of the construction worker s and for communicating 
with Medical Center Staff.  A 2’x 4’ construction b oard shall be placed 
at the job site entrance in accordance with recomme ndations set forth 
by The Joint Commission, as illustrated on the samp le Attachment D.  

Q. � Parking: 

1. � Contractor employees shall be assigned parking spac es by COTR.  Spaces 
may not be in the immediate area of the constructio n site. 

2. � It is the responsibility of the contractor to barri cade parking spaces 
when not in use. 

R. � Traffic: 

1. � Traffic hazards are minimal at this facility.  Driv ers should be 
particularly concerned with pedestrian traffic.   

2. � Seat belt use is mandatory on the station.   

3. � Federal police officers maintain a 24 hour patrol o f the area and have 
state and federal enforcement authority. 

4. � Contractor is to have all deliveries made via the S tate Drive Entrance 
to the medical center.  No deliveries will be allow ed from the Lincoln 
Avenue Entrance (Main Entrance).  

S. � Contractor's Trailers: 

1. � Contractor's trailers shall be located within the l ay down area assigned.  
All utility connections to the trailer shall be loc ated underground and 
installed at the contractor’s expense.  Their remov al is required upon 
completion of the contract, unless approved by the COTR to leave in place 

T. � Smoking: 

1. � No smoking is permitted at the Lebanon VAMC except inside designated 
smoking shelters.  See attachment B. 
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2. � If any contractor’s or subcontractor’s employee is found smoking in an 
unauthorized area, the contractor will be charged $ 200 for the first 
occurrence and $500 for every occurrence thereafter .  The employee is 
subject to a $50 fine. 

U. � Contractor shall comply with all applicable element s of the National Fire 
Protection Association (NFPA) Standard 241.  This s tandard addresses: 

   

1. � Temporary Construction, Equipment and Storage 

2. � Temporary offices and sheds 

a. � Temporary enclosures 

b. � Equipment 

3. � Processes and Hazards 

a. � Hot work operations including thermic welding 

b. � Temporary heating equipment 

c. � Smoking 

d. � Waste disposal 

e. � Flammable and combustible liquids 

f. � Explosive materials 

4. � Utilities 

a. � Electrical - temporary wiring (branch circuits, lig hting and removal) 

5. � Fire Protection 

a. � VA's responsibility for fire protection 

b. � Site security 

c. � Fire alarm reporting 

d. � Access for fire fighting 

e. � Stand pipes 

f. � First-aid fire equipment 

6. � Construction Safeguards 

a. � Scaffolding, shoring and forms 

b. � Construction material and equipment storage 

c. � Roofing operations 

d. � Permanent heating equipment 

e. � Utilities 

f. � Fire cutoffs 

g. � Fire protection during construction - water supply,  sprinkler 
protection and stand pipes 

7. � Demolition Safeguards 

a. � Special precautions 

b. � Temporary heating equipment 
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c. � Smoking 

d. � Demolition using explosives 

e. � Utilities 

f. � Fire cutoffs 

g. � Fire protection during demolition 

8. � Underground Operations 

a. � Special precautions 

b. � Equipment and storage requirements 

c. � Electrical 

� �

���  Construction or Demolition Fire Safety Program: �

1. � A program shall be developed with the following ele ments addressed: 

a. � Good housekeeping 

b. � On-site security 

c. � Preservation of existing systems during demolition 

d. � Rapid communication 

W.� � � � �Contractor Life Safety Smoke Barrier Responsibiliti es: 

��� The contractor shall assume full responsibility for  compliance to all 
applicable regulations pertaining to NFPA 101 with respect to medical 
center building smoke barriers and corridor walls.  Maintain the 
integrity of floor slabs and fire/smoke walls by fi re stopping all holes 
and penetrations before the end of each workday. �

X. � Enforcement: 

1. � The COTR on this project is designated as the perso n responsible for 
ensuring that the  

2. � Safety/Fire Safety Plan is carried out to the compl etion of the project 
and has the authority  

3. � to enforce the provisions of this specification sec tion and other 
applicable fire protection standards. 

Y. � Submittals: 

1. � Within ten working days after the Notice to Proceed , submit a Safety/Fire 
Safety Plan for Architect-Engineer and VA review. 

2. � Submit Material Safety Data Sheets for all chemical s and hazardous 
materials to be used on the project prior to locati on and use on the job 
site. 

3. � Submit Contractor Asbestos Awareness Statements and  Notification of 
Smoking Policy for all persons working on the site prior to commencing 
work. 

4. � Submit Weekly Construction Site Inspection Report.  The contractor must 
submit along with each Wednesday's daily log, a com pleted and signed, 
government supplied, Construction Site Inspection R eport. 
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5. � To expedite project actions, the use of certain gov ernment forms is 
required.  During the pre-construction conference, the following forms, 
but not limited to, will be supplied to the contrac tor:   Daily Logs, 
Weekly Safety Inspection Report, Hot Work Permit,  Excavation Permit, 
Variance Request, Coredrilling and Firestopping Per mit, Construction 
Progress Graph, Submittal Transmittal Letter,  Prop osal Cost Breakdown 
Summary, Construction Contractor Invoice, Construct ion Payment 
Worksheet, Project Specified Training Log, Contract  Progress Report, 
WH-347 Payroll and Request for Information(RFI). 

6. � Submit a signed and dated “Orientation of Construct ion Workers” 
(Attachment C) for each worker on the project. 

7. � Prior to final inspection of the project, submit a master list of 
equipment installed as part of this project. Provid e information (model 
number, serial number, item description and manufac turer) for the 
following: fan coil units, HVAC roof top units, ice  machines, pumps, fire 
alarm systems, energy management system and nurse c all system.  

� �
 
- - - END - - -
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 Attachment A  
 

 CONTRACTOR/SUBCONTRACTOR/EMPL
OYEE 
 NOTIFICATION OF ASBESTOS 

 
THE DEPARTMENT OF VETERANS AFFAIRS MEDICAL CENTER LOCATED IN LEBANON, PENNSYLVANIA 
WAS CONSTRUCTED DURING A PERIOD WHEN ASBESTOS WAS COMMONLY USED IN BUILDING 
MATERIALS. 
 
THE MEDICAL CENTER HAS COMPLETED A SURVEY FOR ASBESTOS.  ALL BUILDINGS CONTAIN 
SOME TYPE OF ASBESTOS (I.E., STEAM LINES, FLOOR TIL ES, CRAWLSPACES, ETC.).   
 
IF YOU OR YOUR EMPLOYEE ENCOUNTERS SUSPECTED FRIABLE ASBESTOS OR CONDITIONS THAT 
MAY CAUSE SUSPECTED ASBESTOS TO BECOME FRIABLE, NOTIFY THE COTR IMMEDIATELY. 
 
WHEN WORKING IN AREAS THAT ARE SUSPECTED OF HAVING ASBESTOS, RELOCATE EMPLOYEES 
AND PATIENTS FROM THE AREA UNTIL WORK IS COMPLETED.  
 
IF THERE ARE ANY QUESTIONS, PLEASE FEEL FREE TO CON TACT THE PROJECT COORDINATOR 
AT EXT. 4720. 
 
THANK YOU FOR YOUR ASSISTANCE. 
 
PLEASE SIGN AND DATE AS ACKNOWLEDGEMENT OF THE ABOVE INFORMATION. 
 
CONTRACTOR/SUBCONTRACTOR EMPLOYEE SIGNATURE: 
 
EMPLOYEE NAME                  CONTRACTOR/SUBCONTRA CTOR               
 DATE: 

�
___________________________________________________ _____________________
________ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�����������������������������������������������������������������
������� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�����������������������������������������������������������������
������� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�����������������������������������������������������������������
������� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�����������������������������������������������������������������
������� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�����������������������������������������������������������������
������� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�����������������������������������������������������������������
������� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�����������������������������������������������������������������
������� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�����������������������������������������������������������������
������� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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���	ABC	�A�D�EF�C��	ABC	�A�D����������
Notification of Smoking Policy 
 
# 7  Prohibit Smoking 
The Department of Veterans Affairs' smoking policy is  
for the safety and protection of its patients, visi tors and employees. 

 
Smoking is prohibited: 

8. � In all  buildings and grounds of the medical center, excep t inside 
designated Smoking Shelters.     

Smoking material litter is prohibited anywhere in t he medical center and 
on its grounds, except when properly deposited in a  safe receptacle.  This 
material shall be out of sight. 
 
VA Police are authorized to issue $50.00 citations to the person for any 
smoking violations.  The employer of the person wil l be charged $200.00 
for the first occurrence and $500.00 for every occu rrence thereafter. 
 
If there are any questions, please contact the COTR .  Thank you for your 
assistance. 
 
 
 
Sign  and date  acknowledgment of the above information. 
  
Contractor / Subcontractor Employee Signature: 
 

����������B��� � � � �B	�� � � ���	ABC	�A�D�EF��

   

   

   

   

   

   

   

   

   

   

   

   

   

This policy is consistent with the  

 �������	���A� 

����������	A	
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Objective:   To ensure a safe and healthful environment in the  worksite and the 
adjacent areas. 
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Expectations (areas within and outside construction  sites): 

Z. � Acquire and wear ID badge at all times. 

AA. � Read and sign asbestos and prohibit smoking attachm ents. 

BB. � Keep access points (doors, etc.) secured to prevent  injury of 
patients, staff or visitors and/or theft of propert y. 

CC.� When working outside the primary construction site,  keep tools and 
materials under control.  No tools/material shall b e left unattended. 

DD.� Firestop/seal all penetrations of fire/smoke walls and floor slabs 
with approved material.  No penetrations shall be l eft overnight for next 
shift or some time in future. 

EE. � Use pilot-hole technique or another absolute method  in determining 
location of coredrilling.  No coredrilling through webs, beams, columns, 
etc. 

FF. � In finished areas, close ceilings (reset tile in gr id) before leaving 
area for more than 15 minutes.  No ceiling shall be  left open overnight. 

GG.� Prevent dust and odors from migrating into adjacent  areas. 

HH.� Keep unattended carts out of stairwells and corrido rs to prevent 
obstruction of evacuation in the event of an emerge ncy. 

II. � Request Hot Work Permit in advance of soldering, we lding, etc. 

JJ. � Smoke only beyond the limits marked on sidewalk out side buildings.  
No smoking in the construction worksites indoors. 

KK. � Maintain integrity of fire doors to ensure closing and latching of 
doors for controlling spread of smoke.  No propping , chocking or tying doors 
open. 

LL. � Know where the Material Safety Data Sheets are kept  for access of 
information regarding the hazards of substances bei ng used. 

MM.� Know the locations of local shutoff valves of water  systems (domestic 
& sprinkler) to ensure quick response in the event of a pipe break.  Prime 
contractor will determine who has a need to know. 

NN.� Secure compressed gas cylinders to adjacent structu re using chain or 
other stabilizing methods. 

OO.� Secure equipment by using lockout / tagout method.  Note: No equipment 
shall be shutdown without the VA Electrical Foreman ’s okay. 

 
Dust Generating Activities  

PP. � Follow  the Infection Control Risk Assessment (ICRA) proto col. 

QQ.� Keep space under negative pressure. 

RR.� Use sticky mats at point of exit. 

SS. � Protect  property from damage (dirt, grime, breakage). 

1. � Remove items from space.  

2. � Cover  remaining items to protect from dust, i.e. protect ing carpeting. 
 
________________________________ __________________ ________ ________ 
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Attach
ment D  

 
Construction Board 2’x 4’ plywood posted at each co ntracted construction site. 
 
….  a comprehensive method of organizing informatio n for construction workers and 
for communicating 
 with staff and patients 

 

�

Prime Contractor: Have employee sign and give a cop y of this page to employee  
and to the VA to attached to Daily log 
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Section 004322 
UNIT PRICES FORM 

1.1 � BID INFORMATION 

A. � Project Name:  Behavioral Health Complex. 

B. � Project Location:  Lebanon VA Medical Center, Leban on PA 17042. 

C. � Owner:  Lebanon VA Medical Center. 

D. � Owner Project Number:  595-109. 

E. � Architect:  Array HFS. 

F. � Architect Project Number:  3468. 

1.2 � BID FORM SUPPLEMENT 

��� This form is required to be attached to the Bid For m. �

B. � The undersigned Bidder proposes the amounts below b e added to or deducted 
from the Contract Sum on performance and measuremen t of the individual items 
of Work and for adjustment of the quantity given in  the Unit-Price Allowance 
for the actual measurement of individual items of t he Work. 

��� If the unit price does not affect the Work of this Contract, the Bidder shall 
indicate "NOT APPLICABLE." �

1.3 � UNIT PRICES 

A. � Unit-Price No. 1:  Excavation and removal of rock: Dollars per cu/yd. 

B. � Unit-Price No. 2:  Imported  satisfactory soil mate rial - imported, placed 
and compacted: Dollars per cu/yd. 

C. � Unit-Price No. 3:  Removal of unsuitabla material ( excavatio and removal): 
Dollars per cu/yd. 

1.4 � SUBMISSION OF BID SUPPLEMENT 

Respectfully submitted this ____ day of ___________ _, 2010.  

Submitted By:   

 
(Insert name of bidding firm or corporation)  

Authorized 
Signature:   

 
(Handwritten signature)  

Signed By:   

 
(Type or print name)  

Title:   

 
(Owner/Partner/President/Vice President  

- - - END - - -  
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SECTION 01 00 00 
GENERAL REQUIREMENTS 

PART 1 -  GENERAL 

1.1  GENERAL INTENTION  

A.  Contractor shall completely prepare site for buildi ng operations, including 
demolition and removal of existing structures, and furnish labor and 
materials and perform work for the Behavioral Healt h Complex project as 
required by drawings and specifications.  

B.  Visits to the site by Bidders may be made only by a ppointment with the Medical 
Center Engineering Officer..  

C.  Offices of Array HFS, as Architect-Engineers, will render certain technical 
services during construction. Such services shall b e considered as advisory 
to the Government and shall not be construed as exp ressing or implying a 
contractual act of the Government without affirmati ons by Contracting 
Officer or his duly authorized representative.  

D.  Before placement and installation of work subject t o tests by testing 
laboratory retained by Department of Veterans Affai rs, the Contractor shall 
notify the Resident Engineer in sufficient time to enable testing laboratory 
personnel to be present at the site in time for pro per taking and testing 
of specimens and field inspection. Such prior notic e shall be not less than 
three work days unless otherwise designated by the Resident Engineer. 

E.  All employees of general contractor and subcontract ors shall comply with 
VA security management program and obtain permissio n of the VA police, be 
identified by project and employer, and restricted from unauthorized access. 

F.  Prior to commencing work, general contractor shall provide proof that a OSHA 
certified "competent person" (CP) (29 CFR 1926.20(b )(2) will maintain a 
presence at the work site whenever the general or s ubcontractors are present. 

G.  Training: 

1.  All employees of general contractor or subcontracto rs shall have the 
10-hour OSHA certified Construction Safety course a nd/or other relevant 
competency training,  as determined by VA CP with i nput from the ICRA 
team.  

2.  Submit training records of all such employees for a pproval before the 
start of work. 

1.2  STATEMENT OF BID ITEM(S)  

A.  ITEM I,  Behavioral Health Complex: Work includes g eneral construction, 
alterations, roads, walks, grading, drainage, mecha nical and electrical 
work, utility systems, elevators and dumbwaiters, w ater storage 
facilities ,necessary removal of existing structures and constr uction and 
certain other items.  

B.  ALTERNATE NO.1: Provide demolition and abatement se rvices associated with 
the demolition of buildings 26 and 28 and associate d site demolition work 
as shown on civil demolition drawings and abatement  report.  
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C.  ALTERNATE NO. 2: Provide parking, hardscape, landsc ape, site lighting and 
stormwater retention associated with the additional  parking as indicated 
in the civil drawings. 

D.  Alternate NO. 3: Provide covered roof over base bid  sidewalk connecting New 
Behavioral Health Building to Residential Rehab and  Recovery Building. 
Connecting roof to start from Base Bid roof over St air Door 1A05.  

E.  Alternate NO. 4: Provide Landscape work beyond 5'-0 " from Building and 
bicycle rack.  Scope of work includes the trees, sh rubs and perennials 
indicated on the alternate landscape plan plant lis t.  In the event 
Alternate No. 4 is not awarded, contractor is respo nsible for installation 
of lawn in groundcover areas.  Lawn areas outside o f groundcover areas are 
to be included within the base bid. 

F.  Alternate NO. 5: Add Bioretention Basin #1: 

1.  Work includes excavation of basin, installation of manholes, headwall, 
pipe, relocated outlet structure, impermeable liner , underdrain, and 
basin landscaping. 

1.3 SPECIFICATIONS AND DRAWINGS FOR CONTRACTOR 

A.  AFTER AWARD OF CONTRACT, 3 sets of specifications a nd drawings will be 
furnished.  These drawings and specifications will consist of those 
returned by prospective bidders.  

B.  Additional sets of drawings may be made by the Cont ractor, at Contractor's 
expense, from reproducible sepia prints furnished b y Issuing Office. Such 
sepia prints shall be returned to the Issuing Offic e immediately after 
printing is completed. 

1.4  CONSTRUCTION SECURITY REQUIREMENTS 

A.  Security Plan: 

1.  The security plan defines both physical and adminis trative security 
procedures that will remain effective for the entir e duration of the 
project. 

2.  The General Contractor is responsible for assuring that all 
sub-contractors working on the project and their em ployees also comply 
with these regulations. 

B.  Security Procedures: 

1.  General Contractor’s employees shall not enter the project site without 
appropriate badge.  They may also be subject to ins pection of their 
personal effects when entering or leaving the proje ct site. 

2.  For working outside the "regular hours" as defined in the contract, The 
General Contractor shall give 3 days notice to the Contracting Officer 
so that security  arrangements can be provided for the employees.  This 
notice is separate from any notices required for ut ility shutdown 
described later in this section. 

3.  No photography of VA premises is allowed without wr itten permission of 
the Contracting Officer. 

4.  VA reserves the right to close down or shut down th e project site and 
order General Contractor’s employees off the premis es in the event of 
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a national emergency.  The General Contractor may r eturn to the site only 
with the written approval of the Contracting Office r. 

C.  Guards: 

1.  The General Contractor shall provide unarmed guards  at the project site 
after construction hours. 

2.  The guard shall have communication devices to repor t events as directed 
by VA police. 

3.  The general Contractor shall install equipment for recording guard rounds 
to ensure systematic checking of the premises. 

D.  Key Control: 

1.  The General Contractor shall provide duplicate keys  and lock combinations 
to the Resident Engineer for the purpose of securit y inspections of every 
area of project including tool boxes and parked mac hines and take any 
emergency action. 

2.  The General Contractor shall turn over all permanen t lock cylinders to 
the VA locksmith for permanent installation. See Se ction 08 71 00, DOOR 
HARDWARE and coordinate. 

E.  Document Control: 

1.  Before starting any work, the General Contractor/Su bcontractors shall 
submit an electronic security memorandum describing  the approach to 
following goals and maintaining confidentiality of "sensitive 
information". 

2.  The General Contractor is responsible for safekeepi ng of all drawings, 
project manual and other project information.  This  information shall 
be shared only with those with a specific need to a ccomplish the project. 

3.  Certain documents, sketches, videos or photographs and drawings may be 
marked "Law Enforcement Sensitive" or "Sensitive Un classified".  Secure 
such information in separate containers and limit t he access to only those 
who will need it for the project.  Return the infor mation to the 
Contracting Officer upon request. 

4.  These security documents shall not be removed or tr ansmitted from the 
project site without the written approval of Contra cting Officer. 

5.  All paper waste or electronic media such as CD’s an d diskettes shall be 
shredded and destroyed in a manner acceptable to th e VA. 

6.  Notify Contracting Officer and Site Security Office r immediately when 
there is a loss or compromise of "sensitive informa tion". 

7.  All electronic information shall be stored in speci fied location 
following VA standards and procedures using an Engi neering Document 
Management Software (EDMS). 

a.  Security, access and maintenance of all project dra wings, both scanned 
and electronic shall be performed and tracked throu gh the EDMS system. 

b.  "Sensitive information" including drawings and othe r documents may 
be attached to e-mail provided all VA encryption pr ocedures are 
followed. 

F.  Motor Vehicle Restrictions 
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1.  Vehicle authorization request shall be required for  any vehicle entering 
the site and such request shall be submitted 24 hou rs before the date 
and time of access. Access shall be restricted to p icking up and dropping 
off materials and supplies. 

2.  Separate permits shall be issued for General Contra ctor and its employees 
for parking in designated areas only. 

1.5  FIRE SAFETY 

A.  Applicable Publications: Publications listed below form part of this Article 
to extent referenced. Publications are referenced i n text by basic 
designations only.  

1.  American Society for Testing and Materials (ASTM): 

a.  E84-2009  Surface Burning Characteristics of Buildi ng 
Materials 

2.  National Fire Protection Association (NFPA): 

a.  10-2010  Standard for Portable Fire Extinguishers 

b.  30-2008  Flammable and Combustible Liquids Code 

c.  51B-2009  Standard for Fire Prevention During Weldi ng, 
Cutting and Other Hot Work 

d.  70-2011  National Electrical Code 

e.  241-2009  Standard for Safeguarding Construction, 
Alteration, and Demolition Operations 

3.  Occupational Safety and Health Administration (OSHA ): 

a.  29 CFR 1926 Safety and Health Regulations for Const ruction 

B.  Fire Safety Plan: Establish and maintain a fire pro tection program in  
accordance with 29 CFR 1926. Prior to start of work , prepare a plan detailing 
project-specific fire safety measures, including pe riodic status reports, 
and submit to Project  Engineer  and Facility Safet y for review for 
compliance with contract requirements in accordance  with Section 01 33 23, 
SHOP DRAWINGS, PRODUCT DATA AND SAMPLES.  Prior to any worker for the 
contractor or subcontractors beginning work, they s hall undergo a safety 
briefing provided by the general contractor’s compe tent person per OSHA 
requirements. This briefing shall include informati on on the construction 
limits, VAMC safety guidelines, means of egress, br eak areas, work hours, 
locations of restrooms, use of VAMC equipment, etc.  Documentation shall be 
provided to the Resident Engineer that individuals have undergone 
contractor’s safety briefing. 

C.  Site and Building Access: Maintain free and unobstr ucted access to facility 
emergency services and for fire, police and other e mergency response forces 
in accordance with NFPA 241. 

D.  Separate temporary facilities, such as trailers, st orage sheds, and 
dumpsters, from existing buildings and new construc tion by distances in 
accordance with NFPA 241.  For small facilities wit h less than 6 m (20 feet) 
exposing overall length, separate by 3m (10 feet). 

E.  Temporary Heating and Electrical: Install, use and maintain installations 
in accordance with 29 CFR 1926, NFPA 241 and NFPA 7 0. 
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F.  Means of Egress: Do not block exiting for occupied buildings, including paths 
from exits to roads. Minimize disruptions and coord inate with  Resident 
Engineer and facility Safety Officer . 

G.  Egress Routes for Construction Workers: Maintain fr ee and unobstructed 
egress. Inspect daily. Report findings and correcti ve actions weekly to  
Project Engineer and facility Safety Officer. 

H.  Fire Extinguishers: Provide and maintain extinguish ers in construction 
areas and temporary storage areas in accordance wit h 29 CFR 1926, NFPA 241 
and NFPA 10. 

I.  Flammable and Combustible Liquids: Store, dispense and use liquids in 
accordance with 29 CFR 1926, NFPA 241 and NFPA 30. 

J.  Smoke Detectors: Prevent accidental operation. Remo ve temporary covers at 
end of work operations each day. Coordinate with Pr oject  Engineer  and 
facility Safety  Officer . 

K.  Hot Work: Perform and safeguard hot work operations  in accordance with NFPA 
241 and NFPA 51B. Coordinate with Project Engineer . Obtain permits from 
facility Safety Officer at least 24 hours in advanc e.  Designate 
contractor's responsible project-site fire preventi on program manager to 
permit hot work.  

L.  Fire Hazard Prevention and Safety Inspections: Insp ect entire construction 
areas weekly. Coordinate with, and report findings and corrective actions 
weekly to Project Engineer and facility Safety Mana ger. 

M.  Smoking: Smoking is prohibited in and adjacent to c onstruction areas inside 
existing buildings and additions under construction . In separate and 
detached buildings under construction, smoking is p rohibited except in 
designated smoking rest areas. 

N.  Dispose of waste and debris in accordance with NFPA  241. Remove from 
buildings daily. 

O.  Perform other construction, alteration and demoliti on operations in 
accordance with 29 CFR 1926. 

1.6  OPERATIONS AND STORAGE AREAS  

A.  The Contractor shall confine all operations (includ ing storage of materials) 
on Government premises to areas authorized or appro ved by the Contracting 
Officer. The Contractor shall hold and save the Gov ernment, its officers 
and agents, free and harmless from liability of any  nature occasioned by 
the Contractor's performance. 

B.  Temporary buildings (e.g., storage sheds, shops, of fices) and utilities may 
be erected by the Contractor only with the approval  of the Contracting 
Officer and shall be built with labor and materials  furnished by the 
Contractor without expense to the Government. The t emporary buildings and 
utilities shall remain the property of the Contract or and shall be removed 
by the Contractor at its expense upon completion of  the work. With the written 
consent of the Contracting Officer, the buildings a nd utilities may be 
abandoned and need not be removed.  

C.  The Contractor shall, under regulations prescribed by the Contracting 
Officer, use only established roadways, or use temp orary roadways 
constructed by the Contractor when and as authorize d by the Contracting 
Officer. When materials are transported in prosecut ing the work, vehicles 
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shall not be loaded beyond the loading capacity rec ommended by the 
manufacturer of the vehicle or prescribed by any Fe deral, State, or local 
law or regulation. When it is necessary to cross cu rbs or sidewalks, the 
Contractor shall protect them from damage. The Cont ractor shall repair or 
pay for the repair of any damaged curbs, sidewalks,  or roads.  

D.  Working space and space available for storing mater ials shall be as 
determined by the Resident Engineer.  

E.  Working space and space available for storing mater ials shall be as shown 
on the drawings.   

F.  Workmen are subject to rules of Medical Center appl icable to their conduct.  

G.  Execute work in such a manner as to interfere as li ttle as possible with 
work being done by others. Keep roads clear of cons truction materials, 
debris, standing construction equipment and vehicle s at all times.   

H.  Execute work so as to interfere as little as possib le with normal functioning 
of Medical Center as a whole, including operations of utility services, fire 
protection systems and any existing equipment, and with work being done by 
others.  

1.  Do not store materials and equipment in other than assigned areas.  

2.  Schedule delivery of materials and equipment to imm ediate construction 
working areas within buildings in use by Department  of Veterans Affairs 
in quantities sufficient for not more than two work  days. Provide 
unobstructed access to Medical Center  areas requir ed to remain in 
operation.  

3.  Where access by Medical Center personnel to vacated  portions of buildings 
is not required, storage of Contractor's materials and equipment will 
be permitted subject to fire and safety requirement s. 

I.  Utilities Services: Where necessary to cut existing  pipes, electrical wires, 
conduits, cables, etc., of utility services, or of fire protection systems 
or communications systems (except telephone), they shall be cut and capped 
at suitable places where shown; or, in absence of s uch indication, where 
directed by Resident Engineer. All such actions sha ll be coordinated with 
the Utility Company involved:  

1.  Whenever it is required that a connection fee be pa id to a public utility 
provider for new permanent service to the construct ion project, for such 
items as water, sewer, electricity, gas or steam, p ayment of such fee 
shall be the responsibility of the Government and n ot the Contractor.   

?.  Building (s) No. (s) 26 and 28 will be vacated by G overnment in accordance 
with above phasing beginning immediately after date  of receipt of Notice 
to Proceed and turned over to Contractor.  

?.  Building(s) for the Residential Rehab and Recovery will be occupied during 
performance of work ; but immediate areas of altera tions will be vacated.  

?.  Contractor shall take all measures and provide all material necessary 
for protecting existing equipment and property in a ffected areas of 
construction against dust and debris, so that equip ment and affected 
areas to be used in the Medical Centers operations will not be hindered. 
Contractor shall permit access to Department of Vet erans Affairs 
personnel and patients through other construction a reas which serve as 
routes of access to such affected areas and equipme nt. Coordinate 
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alteration work in areas occupied by Department of Veterans Affairs so 
that Medical Center operations will continue during  the construction 
period.  

J.  Construction Fence: Before construction operations begin, Contractor shall 
provide a chain link construction fence, 2.1m (seve n feet) minimum height, 
around the construction area indicated on the drawi ngs. Provide gates as 
required for access with necessary hardware, includ ing hasps and padlocks. 
Fasten fence fabric to terminal posts with tension bands and to line posts 
and top and bottom rails with tie wires spaced at m aximum 375mm (15 inches). 
Bottom of fences shall extend to 25mm (one inch) ab ove grade. Remove the 
fence when directed by Resident Engineer. 

K.  When a building is turned over to Contractor, Contr actor shall accept entire 
responsibility therefore.  

1.  Contractor shall maintain a minimum temperature of 4 degrees C (40 degrees 
F) at all times, except as otherwise specified.  

2.  Contractor shall maintain in operating condition ex isting fire 
protection and alarm equipment. In connection with fire alarm equipment, 
Contractor shall make arrangements for pre-inspecti on of site with Fire 
Department or Company (Department of Veterans Affai rs or municipal) 
whichever will be required to respond to an alarm f rom Contractor's 
employee or watchman.  

L.  Utilities Services: Maintain existing utility servi ces for Medical Center 
at all times. Provide temporary facilities, labor, materials, equipment, 
connections, and utilities to assure uninterrupted services. Where 
necessary to cut existing water, steam, gases, sewe r or air pipes, or 
conduits, wires, cables, etc. of utility services o r of fire protection 
systems and communications systems (including telep hone), they shall be cut 
and capped at suitable places where shown; or, in a bsence of such indication, 
where directed by Resident Engineer.  

1.  No utility service such as water, gas, steam, sewer s or electricity, or 
fire protection systems and communications systems may be interrupted 
without prior approval of Resident Engineer. Electr ical work shall be 
accomplished with all affected circuits or equipmen t de-energized. When 
an electrical outage cannot be accomplished, work o n any energized 
circuits or equipment shall not commence without th e Medical Center 
Director’s prior knowledge and written approval. Re fer to specification 
Sections 26 05 11, REQUIREMENTS FOR ELECTRICAL INST ALLATIONS, 27 05 11 
REQUIREMENTS FOR COMMUNICATIONS INSTALLATIONS and 28 05 11, REQUIREMENTS 
FOR ELECTRONIC SAFETY AND SECURITY INSTALLATIONS fo r additional 
requirements. 

2.  Contractor shall submit a request to interrupt any such services to 
Resident Engineer, in writing, 48 hours in advance of proposed 
interruption. Request shall state reason, date, exa ct time of, and 
approximate duration of such interruption.  

3.  Contractor will be advised (in writing) of approval  of request, or of 
which other date and/or time such interruption will  cause least 
inconvenience to operations of Medical Center . Int erruption time 
approved by Medical Center may occur at other than Contractor's normal 
working hours.  



Lebanon VA Medical Center 
Behavioral Health Complex 
Lebanon, PA 17042 

May 18, 2012  
Issued for Bid  

VA Project No. 595-109  
Project No. 3468  

 

 010000-8   
 

4.  Major interruptions of any system must be requested , in writing, at least 
15 calendar days prior to the desired time and shal l be performed as 
directed by the Resident Engineer.  

5.  In case of a contract construction emergency, servi ce will be interrupted 
on approval of Resident Engineer. Such approval wil l be confirmed in 
writing as soon as practical.  

6.  Whenever it is required that a connection fee be pa id to a public utility 
provider for new permanent service to the construct ion project, for such 
items as water, sewer, electricity, gas or steam, p ayment of such fee 
shall be the responsibility of the Government and n ot the Contractor.  

M.  Abandoned Lines: All service lines such as wires, c ables, conduits, ducts, 
pipes and the like, and their hangers or supports, which are to be abandoned 
but are not required to be entirely removed, shall be sealed, capped or 
plugged. The lines shall not be capped in finished areas, but shall be removed 
and sealed, capped or plugged in ceilings, within f urred spaces, in 
unfinished areas, or within walls or partitions; so  that they are completely 
behind the finished surfaces.  

N.  To minimize interference of construction activities  with flow of Medical 
Center traffic, comply with the following:  

1.  Keep roads, walks and entrances to grounds, to park ing and to occupied 
areas of buildings clear of construction materials,  debris and standing 
construction equipment and vehicles. Wherever excav ation for new utility 
lines cross existing roads, at least one lane must be open to traffic 
at all times.  

2.  Method and scheduling of required cutting, altering  and removal of 
existing roads, walks and entrances must be approve d by the Resident 
Engineer.  

O.  Coordinate the work for this contract with other co nstruction operations 
as directed by Resident Engineer. This includes the  scheduling of traffic 
and the use of roadways, as specified in Article, U SE OF ROADWAYS.  

1.7  ALTERATIONS  

A.  Survey: Before any work is started, the Contractor shall make a thorough 
survey with the Resident Engineer and a representat ive of VA Supply Service, 
of areas of buildings in which alterations occur an d areas which are 
anticipated routes of access, and furnish a report,  signed by  all three, 
to the Contracting Officer. This report shall list by rooms and spaces: 

1.  Existing condition and types of flooring, doors, wi ndows, walls and other 
surfaces  not required to be altered throughout aff ected areas of 
building.  

2.  Shall note any discrepancies between drawings and e xisting conditions 
at site.  

3.  Shall designate areas for working space, materials storage and routes 
of access to areas within buildings where alteratio ns occur and which 
have been agreed upon by Contractor and Resident En gineer.  

B.  Re-Survey: Thirty days before expected partial or f inal inspection date, 
the Contractor and Resident Engineer together shall  make a thorough 
re-survey of the areas of buildings involved. They shall furnish a report 
on conditions then existing, of flooring, doors, wi ndows, walls and other 
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surfaces as compared with conditions of same as not ed in first condition 
survey report:  

1.  Re-survey report shall also list any damage caused by Contractor to such 
flooring and other surfaces, despite protection mea sures; and, will form 
basis for determining extent of repair work require d of Contractor to 
restore damage caused by Contractor's workmen in ex ecuting work of this 
contract.  

C.  Protection: Provide the following protective measur es:  

1.  Wherever existing roof surfaces are disturbed they shall be protected 
against water infiltration. In case of leaks, they shall be repaired 
immediately upon discovery.  

2.  Temporary protection against damage for portions of  existing structures 
and grounds where work is to be done, materials han dled and equipment 
moved and/or relocated.  

D.  Implement the requirements of VAMC’s Infection Cont rol Risk Assessment 
(ICRA) team. ICRA Group may monitor dust in the vic inity of the construction 
work and require the Contractor to take corrective action immediately if 
the safe levels are exceeded. 

E.  Establish and maintain a dust control program as pa rt of the contractor’s 
infection preventive measures in accordance with th e guidelines provided 
by ICRA Group as specified here for review for comp liance with contract 
requirements in accordance with Section 01 33 23, S HOP DRAWINGS, PRODUCT 
DATA AND SAMPLES.  

1.  All personnel involved in the construction or renov ation activity shall 
be educated and trained in infection prevention mea sures established by 
the medical center. 

F.  Medical center Infection Control personnel shall mo nitor for airborne 
disease (e.g. aspergillosis) as appropriate during construction. A baseline 
of conditions may be established by the medical cen ter prior to the start 
of work and periodically during the construction st age to determine impact 
of construction activities on indoor air quality. I n addition: 

1.  The RE and VAMC Infection Control personnel shall r eview pressure 
differential monitoring documentation to verify tha t pressure 
differentials in the construction zone  are appropr iate for their 
settings. The requirement for negative air pressure  in the construction 
zone shall depend on the location and type of activ ity. Upon notification, 
the contractor shall implement corrective measures to restore proper 
pressure differentials as needed. 

2.  In case of any problem, the medical center, along w ith assistance from 
the contractor, shall conduct an environmental asse ssment to find and 
eliminate the source. 

G.  Final Cleanup: 

1.  Upon completion of project, or as work progresses, remove all 
construction debris from above ceiling, vertical sh afts and utility 
chases that have been part of the construction. 

2.  Perform HEPA vacuum cleaning of all surfaces in the  construction area. 
This includes walls, ceilings, cabinets, furniture (built-in or free 
standing), partitions, flooring, etc. 



Lebanon VA Medical Center 
Behavioral Health Complex 
Lebanon, PA 17042 

May 18, 2012  
Issued for Bid  

VA Project No. 595-109  
Project No. 3468  

 

 010000-10   
 

3.  All new air ducts shall be cleaned prior to final i nspection. 

1.8  DISPOSAL AND RETENTION 

A.  Materials and equipment accruing from work removed and from demolition of 
buildings or structures, or parts thereof, shall be  disposed of as follows:  

1.  Reserved items which are to remain property of the Government are noted 
on drawings or in specifications as items to be sto red. Items that remain 
property of the Government shall be removed or disl odged from present 
locations in such a manner as to prevent damage whi ch would be detrimental 
to re-installation and reuse. Store such items wher e directed by Resident 
Engineer.  

2.  Items not reserved shall become property of the Con tractor and be removed 
by Contractor from Medical Center . 

3.  Items of portable equipment and furnishings located  in rooms and spaces 
in which work is to be done under this contract sha ll remain the property 
of the Government. When rooms and spaces are vacate d by the Department 
of Veterans Affairs during the alteration period, s uch items which are 
NOT required by drawings and specifications to be e ither relocated or 
reused will be removed by the Government in advance  of work to avoid 
interfering with Contractor's operation.  

4.  PCB Transformers and Capacitors : The Contractor shall be responsible 
for disposal of the Polychlorinated Biphenyl (PCB) transformers and 
capacitors . The transformers  and capacitors  shall be taken out of 
service and handled in accordance with the procedur es of the 
Environmental Protection Agency (EPA) and the Depar tment of 
Transportation (DOT) as outlined in Code of Federal  Regulation (CFR), 
Titled 40 and 49 respectively. The EPA's Toxic Subs tance Control Act 
(TSCA) Compliance Program Policy Nos. 6-PCB-6 and 6 -PCB-7 also apply. 
Upon removal of PCB transformers  and capacitors  f or disposal, the 
"originator" copy of the Uniform Hazardous Waste Ma nifest (EPA Form 
8700-22), along with the Uniform Hazardous Waste Ma nifest Continuation 
Sheet (EPA Form 8700-22A) shall be returned to the Contracting Officer 
who will annotate the contract file and transmit th e Manifest to the 
Medical Center's  Chief.  

a.  Copies of the following listed CFR titles may be ob tained from the 
Government Printing Office: 

1)  40 CFR 261 Identification and Listing of Hazardous Waste  

2)  40 CFR 262 Standards Applicable to Generators of Ha zardous 
Waste  

3)  40 CFR 263 Standards Applicable to Transporters of Hazardous 
Waste  

4)  40 CFR 761 PCB Manufacturing, Processing, Distribut ion in 
Commerce, and use Prohibitions 

5)  49 CFR 172 Hazardous Material tables and Hazardous Material 
Communications Regulations  

6)  49 CFR 173 Shippers - General Requirements for Ship ments and 
Packaging  

7)  49 CRR 173 Subpart A General  
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8)  49 CFR 173 Subpart B Preparation of Hazardous Mater ial for 
Transportation  

9)  49 CFR 173 Subpart J Other Regulated Material; Defi nitions 
and Preparation  

10)  TSCA              Compliance Program Policy Nos. 6- PCB-6 and 
6-PCB-7  

1.9  PROTECTION OF EXISTING VEGETATION, STRUCTURES, EQUI PMENT,  UTILITIES, AND 
IMPROVEMENTS 

A.  The Contractor shall preserve and protect all struc tures, equipment, and 
vegetation (such as trees, shrubs, and grass) on or  adjacent to the work 
site, which are not to be removed and which do not unreasonably interfere 
with the work required under this contract. The Con tractor shall only remove 
trees when specifically authorized to do so, and sh all avoid damaging 
vegetation that will remain in place. If any limbs or branches of trees are 
broken during contract performance, or by the carel ess operation of 
equipment, or by workmen, the Contractor shall trim  those limbs or branches 
with a clean cut and paint the cut with a tree-prun ing compound as directed 
by the Resident Engineer. 

B.  The Contractor shall protect from damage all existi ng improvements and 
utilities at or near the work site and on adjacent property of a third party, 
the locations of which are made known to or should be known by the Contractor. 
The Contractor shall repair any damage to those fac ilities, including those 
that are the property of a third party, resulting f rom failure to comply 
with the requirements of this contract or failure t o exercise reasonable 
care in performing the work. If the Contractor fail s or refuses to repair 
the damage promptly, the Resident Engineer may have  the necessary work 
performed and charge the cost to the Contractor. 

(FAR 52.236-9)  

C.  Refer to Section 01 57 19, TEMPORARY ENVIRONMENTAL CONTROLS, for additional 
requirements on protecting vegetation, soils and th e environment. Refer to 
Articles, "Alterations", "Restoration", and "Operat ions and Storage Areas" 
for additional instructions concerning repair of da mage to structures and 
site improvements.  

D.  Refer to FAR clause 52.236-7, "Permits and Responsi bilities," which is 
included in General Conditions. A National Pollutan t Discharge Elimination 
System (NPDES) permit is required for this project.  The Contractor is 
considered an "operator" under the permit and has e xtensive responsibility 
for compliance with permit requirements. VA will ma ke the permit application 
available at the (appropriate medical center) offic e. The apparent low 
bidder, contractor and affected subcontractors shal l furnish all 
information and certifications that are required to  comply with the permit 
process and permit requirements. Many of the permit  requirements will be 
satisfied by completing construction as shown and s pecified. Some 
requirements involve the Contractor's method of ope rations and operations 
planning and the Contractor is responsible for empl oying best management 
practices. The affected activities often include, b ut are not limited to 
the following: 

1.  Designating areas for equipment maintenance and rep air; 

2.  Providing waste receptacles at convenient locations  and provide regular 
collection of wastes; 
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3.  Locating equipment wash down areas on site, and pro vide appropriate 
control of wash-waters; 

4.  Providing protected storage areas for chemicals, pa ints, solvents, 
fertilizers, and other potentially toxic materials;  and 

5.  Providing adequately maintained sanitary facilities . 

1.10  RESTORATION  

A.  Remove, cut, alter, replace, patch and repair exist ing work as necessary 
to install new work. Except as otherwise shown or s pecified, do not cut, 
alter or remove any structural work, and do not dis turb any ducts, plumbing, 
steam, gas, or electric work without approval of th e Resident Engineer. 
Existing work to be altered or extended and that is  found to be defective 
in any way, shall be reported to the Resident Engin eer before it is disturbed. 
Materials and workmanship used in restoring work, s hall conform in type and 
quality to that of original existing construction, except as otherwise shown 
or specified.  

B.  Upon completion of contract, deliver work complete and undamaged. Existing 
work (walls, ceilings, partitions, floors, mechanic al and electrical work, 
lawns, paving, roads, walks, etc.) disturbed or rem oved as a result of 
performing required new work, shall be patched, rep aired, reinstalled, or 
replaced with new work, and refinished and left in as good condition as 
existed before commencing work.  

C.  At Contractor's own expense, Contractor shall immed iately restore to service 
and repair any damage caused by Contractor's workme n to existing piping and 
conduits, wires, cables, etc., of utility services or of fire protection 
systems and communications systems (including telep hone) which are 
indicated on drawings and which are not scheduled f or discontinuance or 
abandonment.  

D.  Expense of repairs to such utilities and systems no t shown on drawings or 
locations of which are unknown will be covered by a djustment to contract 
time and price in accordance with clause entitled " CHANGES" (FAR 52.243-4 
and VAAR 852.236-88) and "DIFFERING SITE CONDITIONS " (FAR 52.236-2).  

1.11  PHYSICAL DATA  

A.  Data and information furnished or referred to below  is for the Contractor's 
information. The Government shall not be responsibl e for any interpretation 
of or conclusion drawn from the data or information  by the Contractor. 

B.  The indications of physical conditions on the drawi ngs and in the 
specifications are the result of site investigation s by 
_____________________________________________.  

(FAR 52.236-4)  

C.  Subsurface conditions have been developed by core b orings and test pits. 
Logs of subsurface exploration are shown diagrammat ically on drawings.  

D.  A copy of the soil report will be made available fo r inspection by bidders 
upon request to the Engineering Officer at the VA M edical Center, 
_____________________________________ and shall be considered part of the 
contract documents.  

E.  Government does not guarantee that other materials will not be encountered 
nor that proportions, conditions or character of se veral materials will not 
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vary from those indicated by explorations. Bidders are expected to examine 
site of work and logs of borings; and, after invest igation, decide for 
themselves character of materials and make their bi ds accordingly. Upon 
proper application to Department of Veterans Affair s, bidders will be 
permitted to make subsurface explorations of their own at site.  

1.12  PROFESSIONAL SURVEYING SERVICES  

A.  A registered professional land surveyor or register ed civil engineer whose 
services are retained and paid for by the Contracto r shall perform services 
specified herein and in other specification section s. The Contractor shall 
certify that the land surveyor or civil engineer is  not one who is a regular 
employee of the Contractor, and that the land surve yor or civil engineer 
has no financial interest in this contract.  

1.13  LAYOUT OF WORK  

A.  The Contractor shall lay out the work from Governme nt established base lines 
and bench marks, indicated on the drawings, and sha ll be responsible for 
all measurements in connection with the layout. The  Contractor shall 
furnish, at Contractor's own expense, all stakes, t emplates, platforms, 
equipment, tools, materials, and labor required to lay out any part of the 
work. The Contractor shall be responsible for execu ting the work to the lines 
and grades that may be established or indicated by the Resident Engineer. 
The Contractor shall also be responsible for mainta ining and preserving all 
stakes and other marks established by the Contracti ng Officer until 
authorized to remove them. If such marks are destro yed by the Contractor 
or through Contractor's negligence before their rem oval is authorized, the 
Resident Engineer may replace them and deduct the e xpense of the replacement 
from any amounts due or to become due to the Contra ctor.  

(FAR 52.236-17)  

B.  Establish and plainly mark center lines for each bu ilding and/or addition 
to each existing building,  and such other lines an d grades that are 
reasonably necessary to properly assure that locati on, orientation, and 
elevations established for  each such structure and /or addition,  roads,  
parking lots, are in accordance with lines and elev ations shown on contract 
drawings.  

C.  Following completion of general mass excavation and  before any other 
permanent work is performed, establish and plainly mark (through use of 
appropriate batter boards or other means) sufficien t additional survey 
control points or system of points as may be necess ary to assure proper 
alignment, orientation, and grade of all major feat ures of work.  Survey 
shall include, but not be limited to, location of l ines and grades of 
footings, exterior walls, center lines of columns i n both directions, major 
utilities and elevations of floor slabs:  

1.  Such additional survey control points or system of points thus 
established shall be checked and certified by a reg istered land surveyor 
or registered civil engineer. Furnish such certific ation to the Resident 
Engineer before any work (such as footings, floor s labs, columns, walls, 
utilities and other major controlling features) is placed.  

D.  During progress of work, and particularly as work p rogresses from floor to 
floor, Contractor shall have line grades and plumbn ess of all major form 
work checked and certified by a registered land sur veyor or registered civil 
engineer as meeting requirements of contract drawin gs. Furnish such 
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certification to the Resident Engineer before any m ajor items of concrete 
work are placed. In addition,   Contractor shall  also furnish to the 
Resident Engineer certificates from a registered la nd surveyor or registered 
civil engineer that the following work is complete in every respect as 
required by contract drawings. 

1.  Lines of each building and/or addition.  

2.  Elevations of bottoms of footings and tops of floor s of each building 
and/or addition.  

3.  Lines and elevations of sewers and of all outside d istribution systems. 

4.  Lines of elevations of all swales and interment are as.  

5.  Lines and elevations of roads, streets  and parking  lots.  

E.  Whenever changes from contract drawings are made in  line or grading requiring 
certificates, record such changes on a reproducible  drawing bearing the 
registered land surveyor or registered civil engine er seal, and forward 
these drawings upon completion of work to Resident Engineer. 

F.  Upon completion of the work, the Contractor shall f urnish the Resident 
Engineer, reproducible drawings at the scale of the  contract drawings, 
showing the finished grade on the grid developed fo r constructing the work, 
including burial monuments and fifty foot stationin g along new road 
centerlines. These drawings shall bear the seal of the registered land 
surveyor or registered civil engineer.  

G.  The Contractor shall perform the surveying and layo ut work of this and other 
articles and specifications in accordance with the provisions of Article 
"Professional Surveying Services".  

1.14  AS-BUILT DRAWINGS 

A.  The contractor shall maintain two full size sets of  as-built drawings which 
will be kept current during construction of the pro ject, to include all 
contract changes, modifications and clarifications.  

B.  All variations shall be shown in the same general d etail as used in the 
contract drawings. To insure compliance, as-built d rawings shall be made 
available for the Resident Engineer's review, as of ten as requested. 

C.  Contractor shall deliver two approved completed set s of as-built drawings 
to the Resident Engineer within 15 calendar days af ter each completed phase 
and after the acceptance of the project by the Resi dent Engineer. 

D.  Paragraphs A, B, & C shall also apply to all shop d rawings. 

1.15  USE OF ROADWAYS 

A.  For hauling, use only established public roads and roads on Medical Center 
property and, when authorized by the Resident Engin eer, such temporary roads 
which are necessary in the performance of contract work. Temporary roads 
shall be constructed by the Contractor at Contracto r's expense. When 
necessary to cross curbing, sidewalks, or similar c onstruction, they must 
be protected by well-constructed bridges. 

B.  When new permanent roads are to be a part of this c ontract, Contractor may 
construct them immediately for use to facilitate bu ilding operations. These 
roads may be used by all who have business thereon within zone of building 
operations.  
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C.  When certain buildings (or parts of certain buildin gs) are required to be 
completed in advance of general date of completion,  all roads leading thereto 
must be completed and available for use at time set  for completion of such 
buildings or parts thereof.  

1.16  TEMPORARY USE OF MECHANICAL AND ELECTRICAL EQUIPMENT  

A.  Use of new installed mechanical and electrical equi pment to provide heat, 
ventilation, plumbing, light and power will be perm itted subject to 
compliance with the following provisions:  

1.  Permission to use each unit or system must be given  by Resident Engineer. 
If the equipment is not installed and maintained in  accordance with the 
following provisions, the Resident Engineer will wi thdraw permission for 
use of the equipment.  

2.  Electrical installations used by the equipment shal l be completed in 
accordance with the drawings and specifications to prevent damage to the 
equipment and the electrical systems, i.e. transfor mers, relays, circuit 
breakers, fuses, conductors, motor controllers and their overload 
elements shall be properly sized, coordinated and a djusted. Voltage 
supplied to each item of equipment shall be verifie d to be correct and 
it shall be determined that motors are not overload ed. The electrical 
equipment shall be thoroughly cleaned before using it and again 
immediately before final inspection including vacuu m cleaning and wiping 
clean interior and exterior surfaces.  

3.  Units shall be properly lubricated, balanced, and a ligned. Vibrations 
must be eliminated.  

4.  Automatic temperature control systems for preheat c oils shall function 
properly and all safety controls shall function to prevent coil freeze-up 
damage.  

5.  The air filtering system utilized shall be that whi ch is designed for 
the system when complete, and all filter elements s hall be replaced at 
completion of construction and prior to testing and  balancing of system. 

6.  All components of heat production and distribution system, metering 
equipment, condensate returns, and other auxiliary facilities used in 
temporary service shall be cleaned prior to use; ma intained to prevent 
corrosion internally and externally during use; and  cleaned, maintained 
and inspected prior to acceptance by the Government .  

B.  Prior to final inspection, the equipment or parts u sed which show wear and 
tear beyond normal, shall be replaced with identica l replacements, at no 
additional cost to the Government.  

C.  This paragraph shall not reduce the requirements of  the mechanical and 
electrical specifications sections.  

1.17  TEMPORARY USE OF NEW ELEVATORS  

A.  The Contractor and his personnel shall be permitted  use of new elevator(s) 
subject to the following provisions: 

1.  Contractor shall make arrangements with the Residen t Engineer for use 
of elevator(s). Contractor may obtain elevator(s) f or exclusive use. 

2.  Prior to the use of elevator(s), the Contractor sha ll have the elevator(s) 
inspected and accepted by an ASME accredited, certi fied elevator safety 
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inspector. The acceptance report shall be submitted  to the Resident 
Engineer. 

3.  Submit to the Resident Engineer the schedule and pr ocedures for 
maintaining equipment. Indicate the day or days of the week and total 
hours required for maintenance. A report shall be s ubmitted to the 
Resident Engineer monthly indicating the type of ma intenance conducted, 
hours used, and any repairs made to the elevator(s) . 

4.  The Contractor shall be responsible for enforcing t he maintenance 
procedures. 

5.  During temporary use of elevator(s) all repairs, eq uipment replacement 
and cost of maintenance shall be the responsibility  of the Contractor. 

6.  Personnel for operating elevator(s) shall not be pr ovided by the 
Department of Veterans Affairs. 

7.  Contractor shall cover and provide maximum protecti on of the entire 
elevator(s) installation. 

8.  The Contractor shall arrange for the elevator compa ny to perform 
operation of the elevator(s) so that an ASME accred ited, certified 
elevator safety inspector can evaluate the equipmen t. The Contractor 
shall be responsible for any costs of the elevator company. 

9.  All elevator(s) parts worn or damaged during tempor ary use shall be 
removed and replaced with new parts. This shall be determined by an ASME 
accredited certified elevator safety inspector afte r temporary use and 
before acceptance by the Government. Submit report to the Resident 
Engineer for approval. 

10.  Elevator shall be tested as required by the testing  section of the 
elevator(s) specifications before acceptance by the  Department of 
Veterans Affairs. 

1.18  TEMPORARY TOILETS  

A.  Provide where directed, (for use of all Contractor' s workmen) ample 
temporary sanitary toilet accommodations with suita ble sewer and water 
connections; or, when approved by Resident Engineer , provide suitable dry 
closets where directed. Keep such places clean and free from flies, and all 
connections and appliances connected therewith are to be removed prior to 
completion of contract, and premises left perfectly  clean.  

B.  Contractor may have for use of Contractor's workmen , such toilet 
accommodations as may be assigned to Contractor by Medical Center . 
Contractor shall keep such places clean and be resp onsible for any damage 
done thereto by Contractor's workmen. Failure to ma intain satisfactory 
condition in toilets will deprive Contractor of the  privilege to use such 
toilets. 

1.19  AVAILABILITY AND USE OF UTILITY SERVICES  

A.  The Government shall make all reasonably required a mounts of utilities 
available to the Contractor from existing outlets a nd supplies, as specified 
in the contract. The amount to be paid by the Contr actor for chargeable 
electrical services shall be the prevailing rates c harged to the Government. 
The Contractor shall carefully conserve any utiliti es furnished without 
charge.  
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B.  The Contractor, at Contractor's expense and in a wo rkmanlike manner 
satisfactory to the Contracting Officer, shall inst all and maintain all 
necessary temporary connections and distribution li nes, and all meters 
required to measure the amount of electricity used for the purpose of 
determining charges. Before final acceptance of the  work by the Government, 
the Contractor shall remove all the temporary conne ctions, distribution 
lines, meters, and associated paraphernalia.  

C.  Contractor shall install meters at Contractor's exp ense and furnish the 
Medical Center  a monthly record of the Contractor' s usage of electricity 
as hereinafter specified. 

D.  Heat: Furnish temporary heat necessary to prevent i njury to work and 
materials through dampness and cold. Use of open sa lamanders or any temporary 
heating devices which may be fire hazards or may sm oke and damage finished 
work, will not be permitted. Maintain minimum tempe ratures as specified for 
various materials:  

1.  Obtain heat by connecting to Medical Center heating  distribution system.  

a.  Steam is available at no cost to Contractor.  

E.  Electricity (for Construction and Testing): Furnish  all temporary electric 
services.  

1.  Obtain electricity by connecting to the Medical Cen ter  electrical 
distribution system. The Contractor shall meter and  pay for electricity 
required for electric cranes and hoisting devices, electrical welding 
devices and any electrical heating devices providin g temporary heat. 
Electricity for all other uses is available at no c ost to the Contractor.  

F.  Water (for Construction and Testing): Furnish tempo rary water service. 

1.  Obtain water by connecting to the Medical Center wa ter distribution 
system. Provide reduced pressure backflow preventer  at each connection. 
Water is available at no cost to the Contractor.  

2.  Maintain connections, pipe, fittings and fixtures a nd conserve water-use 
so none is wasted. Failure to stop leakage or other  wastes will be cause 
for revocation (at Resident Engineer's discretion) of use of water from 
Medical Center's system.  

G.  Steam: Furnish steam system for testing required in  various sections of 
specifications.  

1.  Obtain steam for testing by connecting to the Medic al Center steam 
distribution system. Steam is available at no cost to the Contractor.  

2.  Maintain connections, pipe, fittings and fixtures a nd conserve steam-use 
so none is wasted. Failure to stop leakage or other  waste will be cause 
for revocation (at Resident Engineer's discretion),  of use of steam from 
the Medical Center's system.  

H.  Fuel: Natural and LP gas and burner fuel oil requir ed for boiler cleaning, 
normal initial boiler-burner setup and adjusting, a nd for performing the 
specified boiler tests will be furnished by the Gov ernment. Fuel required 
for prolonged boiler-burner setup, adjustments, or modifications due to 
improper design or operation of boiler, burner, or control devices shall 
be furnished by the Contractor at Contractor's expe nse. 
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1.20  NEW TELEPHONE EQUIPMENT 

A.  The contractor shall coordinate with the work of in stallation of telephone 
equipment by others. This work shall be completed b efore the building is 
turned over to VA. 

1.21  TESTS  

A.  Pre-test mechanical and electrical equipment and sy stems and make 
corrections required for proper operation of such s ystems before requesting 
final tests. Final test will not be conducted unles s pre-tested.  

B.  Conduct final tests required in various sections of  specifications in 
presence of an authorized representative of the Con tracting Officer. 
Contractor shall furnish all labor, materials, equi pment, instruments, and 
forms, to conduct and record such tests.  

C.  Mechanical and electrical systems shall be balanced , controlled and 
coordinated. A system is defined as the entire comp lex which must be 
coordinated to work together during normal operatio n to produce results for 
which the system is designed. For example, air cond itioning supply air is 
only one part of entire system which provides comfo rt conditions for a 
building. Other related components are return air, exhaust air, steam, 
chilled water, refrigerant, hot water, controls and  electricity, etc. 
Another example of a complex which involves several  components of different 
disciplines is a boiler installation. Efficient and  acceptable boiler 
operation depends upon the coordination and proper operation of fuel, 
combustion air, controls, steam, feedwater, condens ate and other related 
components.  

D.  All related components as defined above shall be fu nctioning when any system 
component is tested. Tests shall be completed withi n a reasonably short 
period of time during which operating and environme ntal conditions remain 
reasonably constant.  

E.  Individual test result of any component, where requ ired, will only be 
accepted when submitted with the test results of re lated components and of 
the entire system.  

1.22  INSTRUCTIONS  

A.  Contractor shall furnish Maintenance and Operating manuals and verbal 
instructions when required by the various sections of the specifications 
and as hereinafter specified.  

B.  Manuals: Maintenance and operating manuals (four co pies each) for each 
separate piece of equipment shall be delivered to t he Resident Engineer 
coincidental with the delivery of the equipment to the job site. Manuals 
shall be complete, detailed guides for the maintena nce and operation of 
equipment. They shall include complete information necessary for starting, 
adjusting, maintaining in continuous operation for long periods of time and 
dismantling and reassembling of the complete units and sub-assembly 
components. Manuals shall include an index covering  all component parts 
clearly cross-referenced to diagrams and illustrati ons. Illustrations shall 
include "exploded" views showing and identifying ea ch separate item. 
Emphasis shall be placed on the use of special tool s and instruments. The 
function of each piece of equipment, component, acc essory and control shall 
be clearly and thoroughly explained. All necessary precautions for the 
operation of the equipment and the reason for each precaution shall be 
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clearly set forth. Manuals must reference the exact  model, style and size 
of the piece of equipment and system being furnishe d. Manuals referencing 
equipment similar to but of a different model, styl e, and size than that 
furnished will not be accepted.  

C.  Instructions: Contractor shall provide qualified, f actory-trained 
manufacturers' representatives to give detailed ins tructions to assigned 
Department of Veterans Affairs personnel in the ope ration and complete 
maintenance for each piece of equipment. All such t raining will be at the 
job site. These requirements are more specifically detailed in the various 
technical sections. Instructions for different item s of equipment that are 
component parts of a complete system, shall be give n in an integrated, 
progressive manner. All instructors for every piece  of component equipment 
in a system shall be available until instructions f or all items included 
in the system have been completed. This is to assur e proper instruction in 
the operation of inter-related systems. All instruc tion periods shall be 
at such times as scheduled by the Resident Engineer  and shall be considered 
concluded only when the Resident Engineer is satisf ied in regard to complete 
and thorough coverage. The Department of Veterans A ffairs reserves the right 
to request the removal of, and substitution for, an y instructor who, in the 
opinion of the Resident Engineer, does not demonstr ate sufficient 
qualifications in accordance with requirements for instructors above.  

1.23  GOVERNMENT-FURNISHED PROPERTY  

A.  The Government shall deliver to the Contractor, the  Government-furnished 
property shown on the drawings .  

B.  Equipment furnished by Government to be installed b y Contractor will be 
furnished to Contractor at the Medical Center . 

C.  Contractor shall be prepared to receive this equipm ent from Government and 
store or place such equipment not less than 90 days  before Completion Date 
of project. 

D.  Storage space for equipment will be provided by the  Government and the 
Contractor shall be prepared to unload and store su ch equipment therein upon 
its receipt at the  Medical Center . 

E.  Notify Contracting Officer in writing, 60 days in a dvance, of date on which 
Contractor will be prepared to receive equipment fu rnished by Government. 
Arrangements will then be made by the Government fo r delivery of equipment.  

1.  Immediately upon delivery of equipment, Contractor shall arrange for a 
joint inspection thereof with a representative of t he Government. At such 
time the Contractor shall acknowledge receipt of eq uipment described, 
make notations, and immediately furnish the Governm ent representative 
with a written statement as to its condition or sho rtages.  

2.  Contractor thereafter is responsible for such equip ment until such time 
as acceptance of contract work is made by the Gover nment.  

F.  Equipment furnished by the Government will be deliv ered in a partially 
assembled (knock down) condition in accordance with  existing standard 
commercial practices, complete with all fittings, f astenings, and 
appliances necessary for connections to respective services installed under 
contract. All fittings and appliances (i.e., coupli ngs, ells, tees, nipples, 
piping, conduits, cables, and the like) necessary t o make the connection 
between the Government furnished equipment item and  the utility stub-up 
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shall be furnished and installed by the contractor at no additional cost 
to the Government.  

G.  Completely assemble and install the Government furn ished equipment in place 
ready for proper operation in accordance with speci fications and drawings.  

H.  Furnish supervision of installation of equipment at  construction site by 
qualified factory trained technicians regularly emp loyed by the equipment 
manufacturer. 

I.  Contractor shall disconnect, dismantle as necessary , remove and reinstall 
in new location, all existing equipment and items i ndicated by symbol "R" 
or otherwise shown to be relocated by the Contracto r.  

J.  Perform relocation of such equipment or items at su ch times and in such a 
manner as directed by the Resident Engineer.  

K.  Suitably cap existing service lines, such as steam,  condensate return, 
water, drain, gas, air, vacuum and/or electrical, w henever such lines are 
disconnected from equipment to be relocated. Remove  abandoned lines in 
finished areas and cap as specified herein before u nder paragraph "Abandoned 
Lines".  

L.  Provide all mechanical and electrical service conne ctions, fittings, 
fastenings and any other materials necessary for as sembly and installation 
of relocated equipment; and leave such equipment in  proper operating 
condition.  

M.  Contractor shall employ services of an installation  engineer, who is an 
authorized representative of the manufacturer of th is equipment to supervise 
assembly and installation of existing equipment, re quired to be relocated.  

N.  All service lines such as noted above for relocated  equipment shall be in 
place at point of relocation ready for use before a ny existing equipment 
is disconnected. Make relocated existing equipment ready for operation or 
use immediately after reinstallation.  

1.24  STORAGE SPACE FOR DEPARTMENT OF VETERANS AFFAIRS EQUIPMENT  

A.  Contractor shall complete approximately _______ squ are meters ________ 
(square feet) of space in building accessible from ground level without use 
of elevators for storage of certain materials and e quipment by Department 
of Veterans Affairs.  

1.  Provide such space with adequate light, ventilation  and heat in season 
and lock for adequate security. Contractor shall al so install and connect 
portion of nearest specified fire protection system  including all 
apparatus for instant use to provide water for adeq uate fire protection 
of storage space.  

2.  Storage space shall be turned over to Contracting O fficer ninety days 
prior to Completion Date of the buildings involved.   

3.  Forward two sets of drawings to Contracting Officer  through the Resident 
Engineer 120 days prior to Completion Date of build ing; drawings shall 
indicate those areas which will be made available t o Department of 
Veterans Affairs for temporary storage.  

4.  All cost for utility services for such storage spac e shall be borne by 
Contractor until entire building is turned over for  occupancy.  

B.  "Completion Date" shall mean that date as establish ed by Contracting Officer 
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upon which Contractor will turn over entire project  or portions thereof to 
the Government.  

1.25  CONSTRUCTION SIGN  

A.  Provide a Construction Sign where directed by the R esident Engineer. All 
wood members shall be of framing lumber. Cover sign  frame with 0.7 mm (24 
gage) galvanized sheet steel nailed securely around  edges and on all 
bearings. Provide three 100 by 100 mm (4 inch by 4 inch) posts (or equivalent 
round posts) set 1200 mm (four feet) into ground. S et bottom of sign level 
at 900 mm (three feet) above ground and secure to p osts with through bolts. 
Make posts full height of sign. Brace posts with 50  x 100 mm (two by four 
inch) material as directed.  

B.  Paint all surfaces of sign and posts two coats of w hite gloss paint. Border 
and letters shall be of black gloss paint, except p roject title which shall 
be blue gloss paint.  

C.  Maintain sign and remove it when directed by the Re sident Engineer.  

D.  Detail Drawing of construction sign showing require d legend and other 
characteristics of sign is attached hereto and made  a part of this 
specification.  

1.26  SAFETY SIGN  

A.  Provide a Safety Sign where directed by Resident En gineer. Face of sign shall 
be 19 mm (3/4 inch) thick exterior grade plywood. P rovide two 100 mm by 100 
mm (four by four inch) posts extending full height of sign and 900 mm (three 
feet) into ground. Set bottom of sign level at 1200  mm (four feet) above 
ground.  

B.  Paint all surfaces of Safety Sign and posts with on e prime coat and two coats 
of white gloss paint. Letters and design shall be p ainted with gloss paint 
of colors noted.  

C.  Maintain sign and remove it when directed by Reside nt Engineer.  

D.  Standard Detail Drawing Number SD10000-02 (Found on  VA TIL) of safety sign 
showing required legend and other characteristics o f sign is  attached 
hereto and is made a part of this specification.  

E.  Post the number of accident free days on a daily ba sis.  

Estimated Cost Number of 
Photographs 

Up to $250,000 50 to 100  

" " $500,000 100 to 150  

" " $1,000,000 150 to 200  

" " $2,000,000 200 to 250  

" " $5,000,000 250 to 300  
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" " $10,000,000 300 to 400 

More 
than 

$10,000,000 400 to 500  

1.27  PHOTOGRAPHIC DOCUMENTATION 

A.  During the construction period through completion, provide photographic 
documentation of construction progress and at selec ted milestones including 
electronic indexing, navigation, storage and remote  access to the 
documentation, as per these specifications. The com mercial photographer or 
the subcontractor used for this work shall meet the  following 
qualifications:  

1.  Demonstrable minimum experience of three (3) years in operation providing 
documentation and advanced indexing/navigation syst ems including a 
representative portfolio of construction projects o f similar type, size, 
duration and complexity as the Project.  

2.  Demonstrable ability to service projects throughout  North America, which 
shall be demonstrated by a representative portfolio  of active projects 
of similar type, size, duration and complexity as t he Project.  

B.  Photographic documentation elements: 

1.  Each digital image shall be taken with a profession al grade camera with 
minimum size of 6 megapixels (MP) capable of produc ing 200x250mm (8 x 
10 inch) prints with a minimum of 2272 x 1704 pixel s and 400x500mm (16 
x 20 inch) prints with a minimum 2592 x 1944 pixels . 

2.  Indexing and navigation system shall utilize actual  AUTOCAD construction 
drawings, making such drawings interactive on an on -line interface.  For 
all documentation referenced herein, indexing and n avigation must be 
organized by both time (date-stamped) and location throughout the 
project. 

3.  Documentation shall combine indexing and navigation  system with 
inspection-grade digital photography designed to ca pture actual 
conditions throughout construction and at critical milestones.  
Documentation shall be accessible on-line through u se of an internet 
connection. Documentation shall allow for secure mu ltiple-user access, 
simultaneously, on-line. 

4.  Before construction, the building pad, adjacent str eets, roadways, 
parkways, driveways, curbs, sidewalks, landscaping,  adjacent utilities 
and adjacent structures surrounding the building pa d and site shall be 
documented. Overlapping photographic techniques sha ll be used to insure 
maximum coverage. Indexing and navigation accomplis hed through 
interactive architectural drawings.  If site work o r pad preparation is 
extensive, this documentation may be required immed iately before 
construction and at several pre-determined interval s before building 
work commences. 

5.  Construction progress for all trades shall be track ed at pre-determined 
intervals, but not less than once every thirty (30)  calendar days 
(“Progressions”).  Progression documentation shall track both the 
exterior and interior construction of the building.   Exterior 
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Progressions shall track 360 degrees around the sit e and each building.  
Interior Progressions shall track interior improvem ents beginning when 
stud work commences and continuing until Project co mpletion. 

6.  As-built condition of pre-slab utilities and site u tilities shall be 
documented prior to pouring slabs, placing concrete  and/or backfilling.  
This process shall include all underground and in-s lab utilities within 
the building(s) envelope(s) and utility runs in the  immediate vicinity 
of the building(s) envelope(s).  This may also incl ude utilities 
enclosed in slab-on-deck in multi-story buildings. Overlapping 
photographic techniques shall be used to insure max imum coverage. 
Indexing and navigation accomplished through intera ctive site utility 
plans. 

7.  As-built conditions of mechanical, electrical, plum bing and all other 
systems shall be documented post-inspection and pre -insulation, sheet 
rock or dry wall installation.  This process shall include all finished 
systems located in the walls and ceilings of all bu ildings at the Project. 
Overlapping photographic techniques shall be used t o insure maximum 
coverage.  Indexing and navigation accomplished thr ough interactive 
architectural drawings. 

8.  As-built conditions of exterior skin and elevations  shall be documented 
with an increased concentration of digital photogra phs as directed by 
the Resident Engineer in order to capture pre-deter mined focal points, 
such as waterproofing, window flashing, radiused st eel work, 
architectural or Exterior Insulation and Finish Sys tems (EIFS) 
detailing. Overlapping photographic techniques shal l be used to insure 
maximum coverage. Indexing and navigation accomplis hed through 
interactive elevations or elevation details. 

9.  As-built finished conditions of the interior of eac h building including 
floors, ceilings and walls shall be documented at c ertificate of 
occupancy or equivalent, or just prior to occupancy , or both, as directed 
by the Resident Engineer. Overlapping photographic techniques shall be 
used to insure maximum coverage. Indexing and navig ation accomplished 
through interactive architectural drawings. 

10.  Miscellaneous events that occur during any Contract or site visit, or 
events captured by the Department of Veterans Affai rs independently, 
shall be dated, labeled and inserted into a Section  in the navigation 
structure entitled “Slideshows,” allowing this info rmation to be stored 
in the same “place” as the formal scope. 

11.  Customizable project-specific digital photographic documentation of 
other details or milestones. Indexing and navigatio n accomplished 
through interactive architectural plans. 

12.  Monthly (29 max) exterior progressions (360 degrees  around the 
project) and slideshows (all elevations and buildin g envelope).  The 
slideshows allow for the inclusion of Department of  Veterans Affairs 
pictures, aerial photographs, and timely images whi ch do not fit into 
any regular monthly photopath. 

13.  Weekly (21 Max) Site Progressions - Photographic do cumentation 
capturing the project at different stages of constr uction. These 
progressions shall capture underground utilities, e xcavation, grading, 
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backfill, landscaping and road construction through out the duration of 
the project. 

14.  Regular (8 max) interior progressions of all walls of the entire 
project to begin at time of substantial framed or a s directed by the 
Resident Engineer through to completion. 

15.  Detailed Exact-Built of all Slabs for all project s lab pours just prior 
to placing concrete or as directed by the Resident Engineer. 

16.  Detailed Interior exact built overlapping photos of  the entire 
building to include documentation of all mechanical , electrical and 
plumbing systems in every wall and ceiling, to be c onducted after 
rough-ins are complete, just prior to insulation an d or drywall, or as 
directed by Resident Engineer. 

17.  Finished detailed Interior exact built overlapping photos of all 
walls, ceilings, and floors to be scheduled by Resi dent Engineer prior 
to occupancy. 

18.  In event a greater or lesser number of images than specified above 
are required by the Resident Engineer, adjustment i n contract price will 
be made in accordance with clause entitled "CHANGES " (FAR 52.243-4 and 
VAAR 852.236-88). 

C.  Images shall be taken by a commercial photographer and must show distinctly, 
at as large a scale as possible, all parts of work embraced in the picture.  

D.  Coordination of photo shoots is accomplished throug h Resident Engineer.  
Contractor shall also attend construction team meet ings as necessary. 
Contractor’s operations team shall provide regular updates regarding the 
status of the documentation, including photo shoots  concluded, the 
availability of new Progressions or Exact-Builts vi ewable on-line and 
anticipated future shoot dates. 

E.  Contractor shall provide all on-line domain/web hos ting, security measures, 
and redundant server back-up of the documentation.  

F.  Contractor shall provide technical support related to using the system or 
service.  

G.  Upon completion of the project, final copies of the  documentation (the 
“Permanent Record”) with the indexing and navigatio n system embedded (and 
active) shall be provided in an electronic media fo rmat, typically a DVD 
or external hard-drive. Permanent Record shall have  Building Information 
Modeling (BIM) interface capabilities. On-line acce ss terminates upon 
delivery of the Permanent Record. 

1.28  FINAL ELEVATION DIGITAL IMAGES  

A.  A minimum of four (4) images of each elevation shal l be taken with a minimum 
6 MP camera, by a professional photographer with di fferent settings to allow 
the Resident Engineer to select the image to be pri nted. All images are 
provided to the RE on a CD.  

B.  Photographs shall be taken upon completion, includi ng landscaping. They 
shall be taken on a clear sunny day to obtain suffi cient detail to show depth 
and to provide clear, sharp pictures. Pictures shal l be 400 mm x 500 mm (16 
by 20 inches), printed on regular weight paper, mat te finish archival grade 
photographic paper and produced by a RA4 process fr om the digital image with 
a minimum 300 PPI. Identifying data shall be carrie d on label affixed to 



Lebanon VA Medical Center 
Behavioral Health Complex 
Lebanon, PA 17042 

May 18, 2012  
Issued for Bid  

VA Project No. 595-109  
Project No. 3468  

 

 010000-25   
 

back of photograph without damage to photograph and  shall be similar to that 
provided for final construction photographs. 

C.  Furnish six (6) 400 mm x 500 mm (16 by 20 inch) col or prints of the following 
buildings constructed under this project (elevation s as selected by the RE 
from the images taken above). Photographs shall be artistically composed 
showing full front elevations. All images shall bec ome property of the 
Government.  Each of the selected six prints shall be placed in a frame with 
a minimum of 2 inches of appropriate matting as a b order. Provide a selection 
of a minimum of 3 different frames from which the S RE will select one style 
to frame all six prints.  Photographs with frames s hall be delivered to the 
Resident Engineer in boxes suitable for shipping.  

1.  Hospital Building No. ____.  

2.  Clinical Building No. ____.  

3.  Nursing Home Care Building No. _____.  

4.  Chapel Building No. _______.  

5.  Boiler Plant Building No. ______.  

1.29  HISTORIC PRESERVATION  

A.  Where the Contractor or any of the Contractor's emp loyees, prior to, or 
during the construction work, are advised of or dis cover any possible 
archeological, historical and/or cultural resources , the Contractor shall 
immediately notify the Resident Engineer verbally, and then with a written 
follow up.  

PART 2 -  PRODUCTS (Not used) 

PART 3 -  EXECUTION (Not used) 
- - - E N D - - -  
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SECTION 01 33 23  
SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES 

PART 1 - �GENERAL 

1.1 � Refer to Articles titled SPECIFICATIONS AND DRAWING S FOR CONSTRUCTION 
(FAR52.236-21) and, SPECIAL NOTES (VAAR 852.236-91) , in GENERAL CONDITIONS. 

1.2 � For the purposes of this contract, samples (includi ng laboratory samples 
to be tested) , Submit for approval, all of the ite ms specifically mentioned under 
the separate sections of the previously referenced requirements. The following 
text refers to all items collectively as SUBMITTALS . 

1.3 � Submit for approval, all of the items specifically mentioned under the 
separate sections of the specification, with inform ation sufficient to evidence 
full compliance with contract requirements. Materia ls, fabricated articles and 
the like to be installed in permanent work shall eq ual those of approved submittals. 
After an item has been approved, no change in brand  or make will be permitted unless: 

A. � Satisfactory written evidence is presented to, and approved by Contracting 
Officer, that manufacturer cannot make scheduled de livery of approved item 
or; 

B. � Item delivered has been rejected and substitution o f a suitable item is an 
urgent necessity or; 

C. � Other conditions become apparent which indicates ap proval of such substitute 
item to be in best interest of the Government. 

1.4 � Forward submittals in sufficient time to permit pro per consideration and 
approval action by Government. Time submission to a ssure adequate lead time for 
procurement of contract - required items. Delays at tributable to untimely and 
rejected submittals. Upon receipt of submittals, Ar chitect-Engineer will assign 
a file number thereto. Contractor, in contract time  for completion. 

1.5 � Submittals will be reviewed for compliance with con tract requirements by 
Architect-Engineer, and action thereon will be take n by Resident Engineer on behalf 
of the Contracting Officer. 

1.6 � Upon receipt of submittals, Architect-Engineer will  assign a file number 
thereto. Contractor, in any subsequent corresponden ce, shall refer to this file 
and identification number to expedite replies relat ive to previously approved or 
disapproved submittals. 

1.7 � The Government reserves the right to require additi onal submittals, whether 
or not particularly mentioned in this contract. If additional submittals beyond 
those required by the contract are furnished pursua nt to request therefor by 
Contracting Officer, adjustment in contract price a nd time will be made in 
accordance with Articles titled CHANGES (FAR 52.243 -4) and CHANGES - SUPPLEMENT 
(VAAR 852.236-88) of the GENERAL CONDITIONS. 

1.8 � Schedules called for in specifications and shown on  shop drawings shall be 
submitted for use and information of Department of Veterans Affairs and 
Architect-Engineer. However, the Contractor shall a ssume responsibility for 
coordinating and verifying schedules. The Contracti ng Officer and 
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Architect-Engineer assumes no responsibility for ch ecking schedules or layout 
drawings for exact sizes, exact numbers and detaile d positioning of items. 

1.9 � Submittals must be submitted by Contractor only and  shipped prepaid. 
Contracting Officer assumes no responsibility for c hecking quantities or exact 
numbers included in such submittals.  

A. � Submit samples required by Section 09 06 00, SCHEDU LE FOR FINISHES, in 
quadruplicate.  Submit  other samples in single uni ts unless otherwise 
specified. Submit shop drawings, schedules, manufac turers' literature and 
data, and certificates in quadruplicate, except whe re a greater number is 
specified.  

B. � Submittals will receive consideration only when cov ered by a transmittal 
letter signed by Contractor. Letter shall be sent v ia electronic mail  and 
shall contain the list of items, name of  Medical C enter , name of 
Contractor, contract number, applicable specificati on paragraph numbers, 
applicable drawing numbers (and other information r equired for exact 
identification of location for each item), manufact urer and brand, ASTM or 
Federal Specification Number (if any) and such addi tional information as 
may be required by specifications for particular it em being furnished. In 
addition, catalogs shall be marked to indicate spec ific items submitted for 
approval.  

1. � A copy of letter must be enclosed with items, and a ny items received 
without identification letter will be considered "u nclaimed goods" and 
held for a limited time only. 

2. � Each sample, certificate, manufacturers' literature  and data shall be 
labeled to indicate the name and location of the Me dical Center , name 
of Contractor, manufacturer, brand, contract number  and ASTM or Federal 
Specification Number as applicable and location(s) on project. 

3. � Required certificates shall be signed by an authori zed representative 
of manufacturer or supplier of material, and by Con tractor.  

C. � In addition to complying with the applicable requir ements specified in 
preceding Article 1.9, samples which are required t o have Laboratory Tests 
(those preceded by symbol "LT" under the separate s ections of the 
specification shall be tested, at the expense of Co ntractor, in a commercial 
laboratory approved by Contracting Officer.  

1. � Laboratory shall furnish Contracting Officer with a  certificate stating 
that it is fully equipped and qualified to perform intended work, is fully 
acquainted with specification requirements and inte nded use of materials 
and is an independent establishment in no way conne cted with organization 
of Contractor or with manufacturer or supplier of m aterials to be tested. 

2. � Certificates shall also set forth a list of compara ble projects upon which 
laboratory has performed similar functions during p ast five years. 

3. � Samples and laboratory tests shall be sent directly  to approved 
commercial testing laboratory. 

4. � Contractor shall send a copy of transmittal letter to both Resident 
Engineer and to Architect-Engineer simultaneously w ith submission of 
material to a commercial testing laboratory. 
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5. � Contractor shall forward a copy of transmittal lett er to Resident 
Engineer simultaneously with submission to a commer cial testing 
laboratory. 

6. � Laboratory test reports shall be sent directly to R esident Engineer for 
appropriate action. 

7. � Laboratory reports shall list contract specificatio n test requirements 
and a comparative list of the laboratory test resul ts. When tests show 
that the material meets specification requirements,  the laboratory shall 
so certify on test report. 

8. � Laboratory test reports shall also include a recomm endation for approval 
or disapproval of tested item. 

D. � If submittal samples have been disapproved, resubmi t new samples as soon 
as possible after notification of disapproval. Such  new samples shall be 
marked "Resubmitted Sample" in addition to containi ng other previously 
specified information required on label and in tran smittal letter.  

E. � Approved samples will be kept on file by the Reside nt Engineer at the site 
until completion of contract, at which time such sa mples will be delivered 
to Contractor as Contractor's property. Where noted  in technical sections 
of specifications, approved samples in good conditi on may be used in their 
proper locations in contract work. At completion of  contract, samples that 
are not approved will be returned to Contractor onl y upon request and at 
Contractor's expense. Such request should be made p rior to completion of 
the contract. Disapproved samples that are not requ ested for return by 
Contractor will be discarded after completion of co ntract.  

F. � Submittal drawings (shop, erection or setting drawi ngs) and schedules, 
required for work of various trades, shall be check ed before submission by 
technically qualified employees of Contractor for a ccuracy, completeness 
and compliance with contract requirements. These dr awings and schedules 
shall be stamped and signed by Contractor certifyin g to such check.  

1. � For each drawing required, submit one legible photo graphic paper or 
vellum reproducible. 

2. � Reproducible shall be full size. 

3. � Each drawing shall have marked thereon, proper desc riptive title, 
includingMedical Center location, project number, m anufacturer's 
number, reference to contract drawing number, detai l Section Number, and 
Specification Section Number. 

4. � A space 120 mm by 125 mm (4-3/4 by 5 inches) shall be reserved on each 
drawing to accommodate approval or disapproval stam p. 

5. � Submit drawings, ROLLED WITHIN A MAILING TUBE, full y protected for 
shipment. 

6. � One reproducible print of approved or disapproved s hop drawings will be 
forwarded to Contractor. 

7. � When work is directly related and involves more tha n one trade, shop 
drawings shall be submitted to Architect-Engineer u nder one cover. 
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1.10 � Samples (except laboratory samples), shop drawings,  test reports, 
certificates and manufacturers' literature and data , shall be submitted for 
approval to:  

 Array HFS 
2520 Renaissance Blvd., Suite 110 

            King of Prussia, PA 19406  

1.11 � At the time of transmittal to the Architect-Enginee r, the Contractor shall 
also send a copy of the complete submittal directly  to the Resident Engineer. 
 

 __________________________________________________ _______________
______  

PART 2 - �PRODUCTS (Not used) 

PART 3 - �EXECUTION (Not used) 
- - - E N D - - -  
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SECTION 01 42 19 
REFERENCE STANDARDS 

PART 1 - �GENERAL 

1.1 � DESCRIPTION 

A. � This section specifies the availability and source of references and 
standards specified in the project manual under par agraphs APPLICABLE 
PUBLICATIONS and/or shown on the drawings. 

1.2 � AVAILABILITY OF SPECIFICATIONS LISTED IN THE GSA IN DEX OF FEDERAL 
SPECIFICATIONS, STANDARDS AND COMMERCIAL ITEM DESCRIPTIONS FPMR PART 101-29 (FAR 
52.211-1) (AUG 1998) 

A. � The GSA Index of Federal Specifications, Standards and Commercial Item 
Descriptions, FPMR Part 101-29 and copies of specif ications, standards, and 
commercial item descriptions cited in the solicitat ion may be obtained for 
a fee by submitting a request to – GSA Federal Supp ly Service, Specifications 
Section, Suite 8100, 470 East L’Enfant Plaza, SW, W ashington, DC 20407, 
Telephone (202) 619-8925, Facsimile (202) 619-8978.  

B. � If the General Services Administration, Department of Agriculture, or 
Department of Veterans Affairs issued this solicita tion, a single copy of 
specifications, standards, and commercial item desc riptions cited in this 
solicitation may be obtained free of charge by subm itting a request to the 
addressee in paragraph (a) of this provision. Addit ional copies will be 
issued for a fee. 

1.3 � AVAILABILITY FOR EXAMINATION OF SPECIFICATIONS NOT LISTED IN THE GSA INDEX 
OF FEDERAL SPECIFICATIONS, STANDARDS AND COMMERCIAL ITEM descriptions (FAR 
52.211-4) (JUN 1988) 

1. � The specifications and standards cited in this soli citation can be 
examined at the following location: 

a. � DEPARMENT OF VETERANS AFFAIRS      
 Office of Construction & Facilities Management   
 Facilities Quality Service (00CFM1A)    
 425 Eye Street N.W., (sixth floor) -     
 Washington, DC 20001      
 Telephone Numbers: (202) 632-5249 or (202) 632-517 8 - 
 Between 9:00 AM - 3:00 PM 

1.4 � AVAILABILITY OF SPECIFICATIONS NOT LISTED IN THE GS A INDEX OF FEDERAL 
SPECIFICATIONS, STANDARDS AND COMMERCIAL ITEM DESCRIPTIONS (FAR 52.211-3) (JUN 
1988) 

A. � The specifications cited in this solicitation may b e obtained from the 
associations or organizations listed below. 

 
AA Aluminum Association Inc  
 http://www.aluminum.org  
AABC Associated Air Balance Council  

 http://www.aabchq.com  
AAMA American Architectural Manufacturer's Associat ion  
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 http://www.aamanet.org  
AAN American Nursery and Landscape Association  

 http://www.anla.org  
AASHTO American Association of State Highway and Tr ansportation Officials  

 http://www.aashto.org  
AATCC American Association of Textile Chemists and Colorists  

 http://www.aatcc.org  
ACGIH American Conference of Governmental Industria l Hygienists  

 http://www.acgih.org  
ACI American Concrete Institute  

 http://www.aci-int.net  
ACPA American Concrete Pipe Association  

 http://www.concrete-pipe.org  
ACPPA American Concrete Pressure Pipe Association  

 http://www.acppa.org  
ADC Air Diffusion Council  

 http://flexibleduct.org  
AGA American Gas Association  

 http://www.aga.org  
AGC Associated General Contractors of America  

 http://www.agc.org  
AGMA American Gear Manufacturers Association, Inc.  

 http://www.agma.org  
AHAM Association of Home Appliance Manufacturers  

 http://www.aham.org  
AISC American Institute of Steel Construction  

 http://www.aisc.org  
AISI American Iron and Steel Institute  

 http://www.steel.org  
AITC American Institute of Timber Construction  

 http://www.aitc-glulam.org  
AMCA Air Movement and Control Association, Inc.  

 http://www.amca.org  
ANLA American Nursery & Landscape Association  

 http://www.anla.org  
ANSI American National Standards Institute, Inc.  

 http://www.ansi.org  
APA The Engineered Wood Association  

 http://www.apawood.org  
ARI Air-Conditioning and Refrigeration Institute  

 http://www.ari.org  
ASAE American Society of Agricultural Engineers  

 http://www.asae.org  
ASCE American Society of Civil Engineers  

 http://www.asce.org  
ASHRAE American Society of Heating, Refrigerating, and 
Air-Conditioning Engineers  

 http://www.ashrae.org  
ASME American Society of Mechanical Engineers  

 http://www.asme.org  
ASSE American Society of Sanitary Engineering  

 http://www.asse-plumbing.org  
ASTM American Society for Testing and Materials  

 http://www.astm.org  
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AWI Architectural Woodwork Institute  
 http://www.awinet.org  

AWS American Welding Society http://www.aws.org  
AWWA American Water Works Association  

 http://www.awwa.org  
BHMA Builders Hardware Manufacturers Association  

 http://www.buildershardware.com  
BIA Brick Institute of America  

 http://www.bia.org  
CAGI Compressed Air and Gas Institute  

 http://www.cagi.org  
CGA Compressed Gas Association, Inc.  

 http://www.cganet.com  
CI The Chlorine Institute, Inc.  

 http://www.chlorineinstitute.org  
CISCA Ceilings and Interior Systems Construction As sociation  

 http://www.cisca.org  
CISPI Cast Iron Soil Pipe Institute  

 http://www.cispi.org  
CLFMI Chain Link Fence Manufacturers Institute  

 http://www.chainlinkinfo.org  
CPMB Concrete Plant Manufacturers Bureau  

 http://www.cpmb.org  
CRA California Redwood Association  

 http://www.calredwood.org  
CRSI Concrete Reinforcing Steel Institute  

 http://www.crsi.org  
CTI Cooling Technology Institute  

 http://www.cti.org  
DHI Door and Hardware Institute  

 http://www.dhi.org  
EGSA Electrical Generating Systems Association  

 http://www.egsa.org  
EEI Edison Electric Institute  

 http://www.eei.org  
EPA Environmental Protection Agency  

 http://www.epa.gov  
ETL ETL Testing Laboratories, Inc.  

 http://www.et1.com  
FAA Federal Aviation Administration  

 http://www.faa.gov  
FCC Federal Communications Commission  

 http://www.fcc.gov  
FPS The Forest Products Society  

 http://www.forestprod.org  
GANA Glass Association of North America  

 http://www.cssinfo.com/info/gana.html/  
FM Factory Mutual Insurance  

 http://www.fmglobal.com  
GA Gypsum Association  

 http://www.gypsum.org  
GSA General Services Administration  

 http://www.gsa.gov  
HI Hydraulic Institute  
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 http://www.pumps.org  
HPVA Hardwood Plywood & Veneer Association  

 http://www.hpva.org  
ICBO International Conference of Building Officials  

 http://www.icbo.org  
ICEA Insulated Cable Engineers Association Inc.  

 http://www.icea.net  
ICAC Institute of Clean Air Companies  

 http://www.icac.com  
IEEE Institute of Electrical and Electronics Engine ers  

 http://www.ieee.org\  
IMSA International Municipal Signal Association  

 http://www.imsasafety.org  
IPCEA Insulated Power Cable Engineers Association  
NBMA Metal Buildings Manufacturers Association  

 http://www.mbma.com  
MSS Manufacturers Standardization Society of the Va lve and Fittings 
Industry Inc.,  

 http://www.mss-hq.com  
NAAMM National Association of Architectural Metal M anufacturers  

 http://www.naamm.org  
NAPHCC Plumbing-Heating-Cooling Contractors Associa tion  

 http://www.phccweb.org.org  
NBS National Bureau of Standards, See - NIST  
NBBPVI National Board of Boiler and Pressure Vessel  Inspectors,  

 http://www.nationboard.org  
NEC National Electric Code, See - NFPA National Fir e Protection 
Association  
NEMA National Electrical Manufacturers Association  

 http://www.nema.org  
NFPA National Fire Protection Association  

 http://www.nfpa.org  
NHLA National Hardwood Lumber Association  

 http://www.natlhardwood.org  
NIH National Institute of Health  

 http://www.nih.gov  
NIST National Institute of Standards and Technology  

 http://www.nist.gov  
NLMA Northeastern Lumber Manufacturers Association,  Inc.  

 http://www.nelma.org  
NPA National Particleboard Association 18928 Premie re Court,  

 Gaithersburg, MD 20879 (301) 670-0604  
NSF National Sanitation Foundation  

 http://www.nsf.org  
NWWDA Window and Door Manufacturers Association  

 http://www.nwwda.org  
OSHA Occupational Safety and Health Administration Department of Labor  

 http://www.osha.gov  
PCA Portland Cement Association  

 http://www.portcement.org  
PCI Precast Prestressed Concrete Institute  

 http://www.pci.org  
PPI The Plastic Pipe Institute  

 http://www.plasticpipe.org  
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PEI Porcelain Enamel Institute, Inc.  
 http://www.porcelainenamel.com  

PTI Post-Tensioning Institute  
 http://www.post-tensioning.org  

RFCI The Resilient Floor Covering Institute  
 http://www.rfci.com  

RIS Redwood Inspection Service, See - CRA  
RMA Rubber Manufacturers Association, Inc.  

 http://www.rma.org  
SCMA Southern Cypress Manufacturers Association  

 http://www.cypressinfo.org  
SDI Steel Door Institute  

 http://www.steeldoor.org  
IGMA Insulating Glass Manufacturers Alliance  

 http://www.igmaonline.org  
SJI Steel Joist Institute  

 http://www.steeljoist.org  
SMACNA Sheet Metal and Air-Conditioning Contractors  National 
Association, Inc.,  

 http://www.smacna.org  
SSPC The Society for Protective Coatings  

 http://www.sspc.org  
STI Steel Tank Institute  

 http://www.steeltank.com  
SWI Steel Window Institute  

 http://www.steelwindows.com  
TCA Tile Council of America, Inc.  

 http://www.tileusa.com  
TEMA Tubular Exchange Manufacturers Association  

 http://www.tema.org  
TPI Truss Plate Institute, Inc.  

 583 D'Onofrio Drive; Suite 200,  
 Madison, WI 53719  
 (608) 833-5900  

UBC The Uniform Building Code  
 See ICBO  

UL Underwriters' Laboratories Incorporated  
 http://www.ul.com  

ULC Underwriters' Laboratories of Canada  
 http://www.ulc.ca  

WCLIB West Coast Lumber Inspection Bureau  
 6980 SW Varns Road, P.O. Box 23145  
 Portland, OR 97223  
 (503) 639-0651  

WRCLA Western Red Cedar Lumber Association  
 P.O. Box 120786  
 New Brighton, MN 55112  
 (612) 633-4334  

WWPA Western Wood Products Association  
 http://www.wwpa.org  

- - - E N D - - -  
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SECTION 01 45 29  
TESTING LABORATORY SERVICES 

PART 1 - �GENERAL 

1.1 � DESCRIPTION: 

A. � This section specifies materials testing activities  and inspection services 
required during project construction to be provided  by a Testing Laboratory 
retained by Department of Veterans Affairs. 

1.2 � APPLICABLE PUBLICATIONS: 

A. � The publications listed below form a part of this s pecification to the extent 
referenced. The publications are referred to in the  text by the basic 
designation only. 

B. � American Concrete Institute (ACI): 

1. � (R2004) Guide for the Evaluation of Shotcrete 

C. � American Society for Testing and Materials (ASTM): 

1. � A325-06 Structural Bolts, Steel, Heat Treated, 120/ 105 ksi Minimum 
Tensile Strength 

2. � A370-07 Definitions for Mechanical Testing of Steel  Products 

3. � A490-06 Heat Treated Steel Structural Bolts, 150 ks i Minimum Tensile 
Strength 

4. � C31/C31M-06 Making and Curing Concrete Test Specime ns in the Field 

5. � C33-03 Concrete Aggregates 

6. � C39/C39M-05 Compressive Strength of Cylindrical Con crete Specimens 

7. � C109/C109M-05 Compressive Strength of Hydraulic Cem ent Mortars 

8. � C138-07 Unit Weight, Yield, and Air Content (Gravim etric) of Concrete 

9. � C140-07 Sampling and Testing Concrete Masonry Units  and Related Units 

10. � C143/C143M-05 Slump of Hydraulic Cement Concrete 

11. � C172-07 Sampling Freshly Mixed Concrete 

12. � C173-07 Air Content of freshly Mixed Concrete by th e Volumetric 
Method 

13. � C330-05 Lightweight Aggregates for Structural Concr ete 

14. � C567-05 Density Structural Lightweight Concrete 

15. � C780-07 Pre-construction and Construction Evaluatio n of Mortars 
for Plain and Reinforced Unit Masonry 

16. � C1019-08 Sampling and Testing Grout 

17. � C1064/C1064M-05 Freshly Mixed Portland Cement Concr ete 

18. � C1077-06 Laboratories Testing Concrete and Concrete  Aggregates 
for Use in Construction and Criteria for Laboratory  Evaluation 

19. � C1314-07 Compressive Strength of Masonry Prisms 
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20. � D698-07 Laboratory Compaction Characteristics of So il Using 
Standard Effort 

21. � D1188-07 Bulk Specific Gravity and Density of Compa cted Bituminous 
Mixtures Using Paraffin-Coated Specimens 

22. � D1556-07 Density and Unit Weight of Soil in Place b y the Sand-Cone 
Method 

23. � D1557-07 Laboratory Compaction Characteristics of S oil Using 
Modified Effort 

24. � D2166-06 Unconfined Compressive Strength of Cohesiv e Soil 

25. � D2167-94(R2001) Density and Unit Weight of Soil in Place by the 
Rubber Balloon Method 

26. � D2216-05 Laboratory Determination of Water (Moistur e) Content of 
Soil and Rock by Mass 

27. � D2922-05 Density of soil and Soil-Aggregate in Plac e by Nuclear 
Methods (Shallow Depth) 

28. � D2974-07 Moisture, Ash, and Organic Matter of Peat and Other 
Organic Soils 

29. � D3666-(2002) Minimum Requirements for Agencies Test ing and 
Inspection Bituminous Paving Materials 

30. � D3740-07 Minimum Requirements for Agencies Engaged in the Testing 
and Inspecting Road and Paving Material  

31. � E94-04 Radiographic Testing 

32. � E164-03 Ultrasonic Contact Examination of Weldments  

33. � E329-07 Agencies Engaged in Construction Inspection  and/or 
Testing 

34. � E543-06 Agencies Performing Non-Destructive Testing  

35. � E605-93(R2006) Thickness and Density of Sprayed Fir e-Resistive 
Material (SFRM) Applied to Structural Members 

36. � E709-(2001) Guide for Magnetic Particle Examination  

37. � E1155-96(R2008) Determining FF Floor Flatness and F L Floor 
Levelness Numbers 

D. � American Welding Society (AWS): 

1. � Structural Welding Code-Steel 

1.3 � REQUIREMENTS: 

A. � Accreditation Requirements: Construction materials testing laboratories 
must be accredited by a laboratory accreditation au thority and will be 
required to submit a copy of the Certificate of Acc reditation and Scope of 
Accreditation. The laboratory’s scope of accreditat ion must include the 
appropriate ASTM standards (i.e.; E 329, C 1077, D 3666, D3740, A 880, E 
543) listed in the technical sections of the specif ications. Laboratories 
engaged in Hazardous Materials Testing shall meet t he requirements of OSHA 
and EPA. The policy applies to the specific laborat ory performing the actual 
testing, not just the “Corporate Office.” 
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B. � Inspection and Testing: Testing laboratory shall in spect materials and 
workmanship and perform tests described herein and additional tests 
requested by Resident Engineer. When it appears mat erials furnished, or work 
performed by Contractor fail to meet construction c ontract requirements, 
Testing Laboratory shall direct attention of Reside nt Engineer to such 
failure. 

C. � Written Reports: Testing laboratory shall submit te st reports to Resident 
Engineer, Contractor, and Local Building Authority within 24 hours after 
each test is completed unless other arrangements ar e agreed to in writing 
by the Resident Engineer. Submit reports of tests t hat fail to meet 
construction contract requirements on colored paper . 

D. � Verbal Reports: Give verbal notification to Residen t Engineer immediately 
of any irregularity. 

PART 2 - �PRODUCTS (Not Used) 

PART 3 - �EXECUTION 

3.1 � EARTHWORK: 

A. � General: The Testing Laboratory shall provide quali fied personnel, 
materials, equipment, and transportation as require d to perform the services 
identified/required herein, within the agreed to sc hedule and/or time frame. 
The work to be performed shall be as identified her ein and shall include 
but not be limited to the following: 

1. � Observe fill and subgrades during proof-rolling to evaluate suitability 
of surface material to receive fill or base course.  Provide 
recommendations to the Resident Engineer regarding suitability or 
unsuitability of areas where proof-rolling was obse rved. Where 
unsuitable results are observed, witness excavation  of unsuitable 
material and recommend to Resident Engineer extent of removal and 
replacement of unsuitable materials and observe pro of-rolling of 
replaced areas until satisfactory results are obtai ned. 

2. � Provide full time  observation of fill placement an d compaction and field 
density testing in building areas and provide  full  time observation of 
fill placement and compaction and field density tes ting in pavement areas 
to verify that Testing Compaction: 

3. � Provide supervised geotechnical technician to inspe ct excavation, 
subsurface preparation, and backfill for structural  fill. 

B. � Testing Compaction: 

1. � Determine maximum density and optimum moisture cont ent for each type of 
fill, backfill and subgrade material used, in compl iance with AASHTO  
Section 31 20 00, EARTH MOVING. 

2. � Make field density tests in accordance with the pri mary testing method 
following ASTM D2922 wherever possible. Field densi ty tests utilizing 
ASTM D1556 , or  ASTM D2167 shall be utilized on a case by case basis 
only if there are problems with the validity of the  results from the 
primary method due to specific site field condition s. Should the testing 
laboratory propose these alternative methods, they should provide 
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satisfactory explanation to the Resident Engineer b efore the tests are 
conducted. 

3. � Building Slab Subgrade: At least one test of subgra de for every 185m2 
(2000 square feet) of building slab, but in no case  fewer than three tests. 
In each compacted fill layer, perform one test for every 185 m2 (2000 
square feet) of overlaying building slab, but in no  case fewer than three 
tests. 

4. � Foundation Wall Backfill: One test per 30 m (100 fe et) of each layer of 
compacted fill but in no case fewer than two tests.  

5. � Pavement Subgrade: One test for each 335 m2 (400 sq uare yards), but in 
no case fewer than two tests. 

6. � Curb, Gutter, and Sidewalk: One test for each 90 m (300 feet), but in 
no case fewer than two tests. 

7. � Trenches: One test at maximum 30 m (100 foot) inter vals per 1200mm (4 
foot) of vertical lift and at changes in required d ensity, but in no case 
fewer than two tests. 

8. � Footing Subgrade: At least one test for each layer of soil on which 
footings will be placed. Subsequent verification an d approval of each 
footing subgrade may be based on a visual compariso n of each subgrade 
with related tested subgrade when acceptable to Res ident Engineer. In 
each compacted fill layer below wall footings, perf orm one field density 
test for every 30 m (100 feet) of wall. Verify subg rade is level, all 
loose or disturbed soils have been removed, and cor relate actual soil 
conditions observed with those indicated by test bo rings. 

C. � Testing for Footing Bearing Capacity: Evaluate if s uitable bearing capacity 
material is encountered in footing subgrade. 

D. � Testing Materials: Test suitability of on-site and off-site borrow as 
directed by Resident Engineer. 

3.2 � LANDSCAPING: 

A. � Test topsoil for organic materials, pH, phosphate, potash content, and 
gradation of particles. 

1. � Test for organic material by using ASTM D2974. 

2. � Determine percent of silt, sand, clay, and foreign materials such as rock, 
roots, and vegetation. 

B. � Submit laboratory test report of topsoil to Residen t Engineer. 

3.3 � ASPHALT CONCRETE PAVING: 

A. � Aggregate Base Course: 

1. � Determine maximum density and optimum moisture cont ent for aggregate base 
material in in accordance with ASTM D1557, Method D . 

2. � Make a minimum of three field density tests on each  day's final compaction 
on each aggregate course in accordance with ASTM D1 556 . 

3. � Sample and test aggregate as necessary to insure co mpliance with 
specification requirements for gradation, wear, and  soundness as 
specified in the applicable state highway standards  and specifications. 
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B. � Asphalt Concrete: 

1. � Aggregate: Sample and test aggregates in stock pile  and hot-bins as 
necessary to insure compliance with specification r equirements for 
gradation (AASHTO T27), wear (AASHTO T96), and soun dness (AASHTO T104). 

2. � Temperature: Check temperature of each load of asph alt concrete at mixing 
plant and at site of paving operation. 

3. � Density: Make a minimum of two field density tests in accordance with 
ASTM D1188 of asphalt base and surface course for e ach day's paving 
operation. 

3.4 � SITE WORK CONCRETE: 

A. � Test site work concrete including materials for con crete as required in 
Article CONCRETE of this section. 

3.5 � CONCRETE: 

A. � Batch Plant Inspection and Materials Testing: 

1. � Perform continuous batch plant inspection until con crete quality is 
established to satisfaction of Resident Engineer wi th concurrence of 
Contracting Officer and perform periodic inspection s thereafter as 
determined by Resident Engineer. 

2. � Periodically inspect and test batch proportioning e quipment for accuracy 
and report deficiencies to Resident Engineer. 

3. � Sample and test mix ingredients as necessary to ins ure compliance with 
specifications. 

4. � Sample and test aggregates daily and as necessary f or moisture content. 
Test the dry rodded weight of the coarse aggregate whenever a sieve 
analysis is made, and when it appears there has bee n a change in the 
aggregate. 

5. � Certify, in duplicate, ingredients and proportions and amounts of 
ingredients in concrete conform to approved trial m ixes. When concrete 
is batched or mixed off immediate building site, ce rtify (by signing, 
initialing or stamping thereon) on delivery slips ( duplicate) that 
ingredients in truck-load mixes conform to proporti ons of aggregate 
weight, cement factor, and water-cement ratio of ap proved trial mixes. 

B. � Field Inspection and Materials Testing: 

1. � Provide a technician at site of placement at all ti mes to perform concrete 
sampling and testing. 

2. � Review the delivery tickets of the ready-mix concre te trucks arriving 
on-site. Notify the Contractor if the concrete cann ot be placed within 
the specified time limits or if the type of concret e delivered is 
incorrect. Reject any loads that do not comply with  the Specification 
requirements. Rejected loads are to be removed from  the site at the 
Contractor’s expense. Any rejected concrete that is  placed will be 
subject to removal. 

3. � Take concrete samples at point of placement in acco rdance with ASTM C172. 
Mold and cure compression test cylinders in accorda nce with ASTM C31. 
Make at least three cylinders for each 40 m3 (50 cu bic yards) or less 
of each concrete type, and at least three cylinders  for any one day's 
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pour for each concrete type. After good concrete qu ality control has been 
established and maintained as determined by Residen t Engineer make three 
cylinders for each 80 m3 (100 cubic yards) or less of each concrete  type, 
and at least three cylinders from any one day's pou r for each concrete 
type. Label each cylinder with an identification nu mber. Resident 
Engineer may require additional cylinders to be mol ded and cured under 
job conditions. 

4. � Perform slump tests in accordance with ASTM C143. T est the first truck 
each day, and every time test cylinders are made. T est pumped concrete 
at the hopper and at the discharge end of the hose at the beginning of 
each day’s pumping operations to determine change i n slump. 

5. � Determine the air content of concrete per ASTM C173 . For concrete required 
to be air-entrained, test the first truck and every  20 m3 (25 cubic yards) 
thereafter each for concrete not required to be air -entrained, test every 
80 m3 (100 cubic yards) at random. For pumped concr ete, initially test 
concrete at both the hopper and the discharge end o f the hose to determine 
change in air content. 

6. � If slump or air content fall outside specified limi ts, make another test 
immediately from another portion of same batch. 

7. � Perform unit weight tests in compliance with ASTM C 138 for normal weight 
concrete and ASTM C567 for lightweight concrete. Te st the first truck 
and each time cylinders are made. 

8. � Notify laboratory technician at batch plant of mix irregularities and 
request materials and proportioning check. 

9. � Verify that specified mixing has been accomplished.  

10. � Environmental Conditions: Determine the temperature  per ASTM C1064 
for each truckload of concrete during hot weather a nd cold weather 
concreting operations: 

a. � When ambient air temperature falls below 4.4 degree s C (40 degrees 
F), record maximum and minimum air temperatures in each 24 hour period; 
record air temperature inside protective enclosure;  record minimum 
temperature of surface of hardened concrete. 

b. � When ambient air temperature rises above 29.4 degre es C (85 degrees 
F), record maximum and minimum air temperature in e ach 24 hour period; 
record minimum relative humidity; record maximum wi nd velocity; 
record maximum temperature of surface of hardened c oncrete. 

11. � Inspect the reinforcing steel placement, including bar size, bar 
spacing, top and bottom concrete cover, proper tie into the chairs, and 
grade of steel prior to concrete placement. Submit detailed report of 
observations. 

12. � Observe conveying, placement, and consolidation of concrete for 
conformance to specifications. 

13. � Observe condition of formed surfaces upon removal o f formwork prior 
to repair of surface defects and observe repair of surface defects. 

14. � Observe curing procedures for conformance with spec ifications, record 
dates of concrete placement, start of preliminary c uring, start of final 
curing, end of curing period. 

15. � Observe preparations for placement of concrete: 
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a. � Inspect handling, conveying, and placing equipment,  inspect vibrating 
and compaction equipment. 

b. � Inspect preparation of construction, expansion, and  isolation joints. 

16. � Observe preparations for protection from hot weathe r, cold weather, 
sun, and rain, and preparations for curing. 

17. � Observe concrete mixing: 

a. � Monitor and record amount of water added at project  site. 

b. � Observe minimum and maximum mixing times. 

18. � Measure concrete flatwork for levelness and flatnes s as follows: 

a. � Perform Floor Tolerance Measurements FF and FL in a ccordance with ASTM 
E1155. Calculate the actual overall F-numbers using  the 
inferior/superior area method. 

b. � Perform all floor tolerance measurements within 48 hours after slab 
installation and prior to removal of shoring and fo rmwork. 

c. � Provide the Contractor and the Resident Engineer wi th the results of 
all profile tests, including a running tabulation o f the overall FF 
and FL values for all slabs installed to date, with in 72 hours after 
each slab installation. 

19. � Other Inspections: 

a. � Grouting under base plates. 

b. � Grouting anchor bolts and reinforcing steel in hard ened concrete. 

C. � Laboratory Tests of Field Samples: 

1. � Test compression test cylinders for strength in acc ordance with ASTM C39. 
For each test series, test one cylinder at 7 days a nd one cylinder at 
28 days. Use remaining cylinder as a spare tested a s directed by Resident 
Engineer. Compile laboratory test reports as follow s: Compressive 
strength test shall be result of one cylinder, exce pt when one cylinder 
shows evidence of improper sampling, molding or tes ting, in which case 
it shall be discarded and strength of spare cylinde r shall be used. 

2. � Make weight tests of hardened lightweight structura l concrete in 
accordance with ASTM C567. 

3. � Furnish certified compression test reports (duplica te) to Resident 
Engineer. In test report, indicate the following in formation: 

a. � Cylinder identification number and date cast. 

b. � Specific location at which test samples were taken.  

c. � Type of concrete, slump, and percent air. 

d. � Compressive strength of concrete in MPa (psi). 

e. � Weight of lightweight structural concrete in kg/m3 (Pounds per cubic 
feet). 

f. � Weather conditions during placing. 

g. � Temperature of concrete in each test cylinder when test cylinder was 
molded. 

h. � Maximum and minimum ambient temperature during plac ing. 
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i. � Ambient temperature when concrete sample in test cy linder was taken. 

j. � Date delivered to laboratory and date tested. 

3.6 � REINFORCEMENT: 

A. � Review mill test reports furnished by Contractor.  

B. � Make one tensile and one bend test in accordance wi th ASTM A370 from each 
pair of samples obtained. 

C. � Written report shall include, in addition to test r esults, heat number, 
manufacturer, type and grade of steel, and bar size . 

D. � Perform tension tests of mechanical and welded spli ces in accordance with 
ASTM A370. 

3.7 � MASONRY: 

A. � Mortar Tests: 

1. � Laboratory compressive strength test: 

a. � Comply with ASTM C780. 

b. � Obtain samples during or immediately after discharg e from batch mixer. 

c. � Furnish molds with 50 mm (2 inch), 3 compartment ga ng cube. 

d. � Test one sample at 7 days and 2 samples at 28 days.  

2. � Two tests during first week of operation; one test per week after initial 
test until masonry completion. 

B. � Grout Tests: 

1. � Laboratory compressive strength test: 

a. � Comply with ASTM C1019. 

b. � Test one sample at 7 days and 2 samples at 28 days.  

c. � Perform test for each 230 m2 (2500 square feet) of masonry. 

C. � Masonry Unit Tests: 

1. � Laboratory Compressive Strength Test: 

a. � Comply with ASTM C140. 

b. � Test 3 samples for each 460 m2 (5000 square feet) o f wall area. 

3.8 � STRUCTURAL STEEL: 

A. � General: Provide shop and field inspection and test ing services to certify 
structural steel work is done in accordance with co ntract documents. Welding 
shall conform to AWS Structural Welding Code. 

B. � Prefabrication Inspection: 

1. � Review design and shop detail drawings for size, le ngth, type and location 
of all welds to be made. 

2. � Approve welding procedure qualifications either by pre-qualification or 
by witnessing qualifications tests. 

3. � Approve welder qualifications by certification or r etesting. 

4. � Approve procedure for control of distortion and shr inkage stresses. 
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5. � Approve procedures for welding in accordance with a pplicable sections 
of AWSD1.1. 

C. � Fabrication and Erection: 

1. � Weld Inspection: 

a. � Inspect welding equipment for capacity, maintenance  and working 
condition. 

b. � Verify specified electrodes and handling and storag e of electrodes 
in accordance with AWS D1.1. 

c. � Inspect preparation and assembly of materials to be  welded for 
conformance with AWS D1.1. 

d. � Inspect preheating and interpass temperatures for c onformance with 
AWS D1.1. 

e. � Measure 25 percent of fillet welds. 

f. � Welding Magnetic Particle Testing: Test in accordan ce with ASTM E709 
for a minimum of: 

1) � 20 percent of all shear plate fillet welds at rando m, final pass 
only. 

2) � 20 percent of all continuity plate and bracing guss et plate fillet 
welds, at random, final pass only. 

3) � 100 percent of tension member fillet welds (i.e., h anger connection 
plates and other similar connections) for root and final passes. 

4) � 20 percent of length of built-up column member part ial penetration 
and fillet welds at random for root and final passe s. 

5) � 100 percent of length of built-up girder member par tial penetration 
and fillet welds for root and final passes. 

g. � Welding Ultrasonic Testing: Test in accordance with  ASTM E164 and AWS 
for 100 percent of all full penetration welds, brac ed and moment frame 
column splices, and a minimum of 20 percent of all other partial 
penetration column splices, at random. 

h. � Welding Radiographic Testing: Test in accordance wi th ASTM E94, and 
AWS D1.1 for 5 percent of all full penetration weld s at random. 

i. � Verify that correction of rejected welds are made i n accordance with 
D1.1. 

j. � Testing and inspection do not relieve the Contracto r of the 
responsibility Testing and inspection do not reliev e the Contractor 
of the responsibility specified requirements. 

2. � Bolt Inspection: 

a. � Inspect high-strength bolted connections in accorda nce AISC 
Specifications for Structural Joints Using ASTM A32 5 or A490 Bolts. 

b. � Slip-Critical Connections: Inspect 10 percent of bo lts, but not less 
than 2 bolts, selected at random in each connection  in accordance with 
AISC Specifications for Structural Joints Using AST M A325 or A490 
Bolts. Inspect all bolts in connection when one or more are rejected. 
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c. � Fully Pre-tensioned Connections: Inspect 10 percent  of bolts, but not 
less than 2 bolts, selected at random in 25 percent  of connections 
in accordance with AISC Specification for Structura l Joints Using ASTM 
A325 or A490 Bolts. Inspect all bolts in connection  when one or more 
are rejected. 

d. � Bolts installed by turn-of-nut tightening may be in spected with 
calibrated wrench when visual inspection was not pe rformed during 
tightening. 

e. � Snug Tight Connections: Inspect 10 percent of conne ctions verifying 
that plies of connected elements have been brought into snug contact. 

f. � Inspect field erected assemblies; verify locations of structural 
steel for plumbness, level, and alignment. 

D. � Submit inspection reports, record of welders and th eir certification, and 
identification, and instances of noncompliance to R esident Engineer. 

3.9 � STEEL DECKING: 

A. � Provide field inspection of welds of metal deck to the supporting steel, 
and testing services to insure steel decking has be en installed in accordance 
with contract documents and manufacturer’s requirem ents. 

B. � Qualification of Field Welding: Qualify welding pro cesses and welding 
operators in accordance with "Welder Qualification"  procedures of AWS D1.1. 
Refer to the "Plug Weld Qualification Procedure" in  Part 3 "Field Quality 
Control." 

C. � Submit inspection reports, certification, and insta nces of noncompliance 
to Resident Engineer. 

3.10 � SHEAR CONNECTOR STUDS: 

A. � Provide field inspection and testing services requi red by AWS D.1 to insure 
shear connector studs have been installed in accord ance with contract 
documents. 

B. � Tests: Test 20 percent of headed studs for fastenin g strength in accordance 
with AWS D1.1. 

C. � Submit inspection reports, certification, and insta nces of noncompliance 
to Resident Engineer. 

  
 
 
 
 
 
 
 
 
 
 
 

- - - E N D - - -  
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SECTION 01 57 19  

TEMPORARY ENVIRONMENTAL CONTROLS 

1.1 � DESCRIPTION 

A. � This section specifies the control of environmental  pollution and damage 
that the Contractor must consider for air, water, a nd land resources. It 
includes management of visual aesthetics, noise, so lid waste, radiant 
energy, and radioactive materials, as well as other  pollutants and resources 
encountered or generated by the Contractor. The Con tractor is obligated to 
consider specified control measures with the costs included within the 
various contract items of work. 

B. � Environmental pollution and damage is defined as th e presence of chemical, 
physical, or biological elements or agents which: 

1. � Adversely effect human health or welfare, 

2. � Unfavorably alter ecological balances of importance  to human life, 

3. � Effect other species of importance to humankind, or ; 

4. � Degrade the utility of the environment for aestheti c, cultural, and 
historical purposes. 

C. � Definitions of Pollutants:  

1. � Chemical Waste: Petroleum products, bituminous mate rials, salts, acids, 
alkalis, herbicides, pesticides, organic chemicals,  and inorganic 
wastes.  

2. � Debris: Combustible and noncombustible wastes, such  as leaves, tree 
trimmings, ashes, and waste materials resulting fro m construction or 
maintenance and repair work.  

3. � Sediment: Soil and other debris that has been erode d and transported by 
runoff water. 

4. � Solid Waste: Rubbish, debris, garbage, and other di scarded solid 
materials resulting from industrial, commercial, an d agricultural 
operations and from community activities. 

5. � Surface Discharge: The term "Surface Discharge" imp lies that the water 
is discharged with possible sheeting action and sub sequent soil erosion 
may occur. Waters that are surface discharged may t erminate in drainage 
ditches, storm sewers, creeks, and/or "water of the  United States" and 
would require a permit to discharge water from the governing agency. 

6. � Rubbish: Combustible and noncombustible wastes such  as paper, boxes, 
glass and crockery, metal and lumber scrap, tin can s, and bones. 

7. � Sanitary Wastes:  

a. � Sewage: Domestic sanitary sewage and human and anim al waste.  

b. � Garbage: Refuse and scraps resulting from preparati on, cooking, 
dispensing, and consumption of food. 

1.2 � QUALITY CONTROL  

A. � Establish and maintain quality control for the envi ronmental protection of 
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all items set forth herein. 

B. � Record on daily reports any problems in complying w ith laws, regulations, 
and ordinances. Note any corrective action taken. 

1.3 � REFERENCES 

A. � The publications listed below form a part of this s pecification to the extent 
referenced. The publications are referred to in the  text by basic designation 
only. 

B. � National Archives and Records Administration (NARA) : 

1. � 33 CFR 328 Definitions 

1.4 � SUBMITTALS 

A. � In accordance with Section, 01 33 23, SHOP DRAWINGS , PRODUCT DATA, AND 
SAMPLES, furnish the following:  

1. � Environmental Protection Plan: After the contract i s awarded and prior 
to the commencement of the work, the Contractor sha ll meet with the 
Resident Engineer to discuss the proposed Environme ntal Protection Plan 
and to develop mutual understanding relative to det ails of environmental 
protection. Not more than 20 days after the meeting , the Contractor shall 
prepare and submit to the Resident Engineer for app roval, a written and/or 
graphic Environmental Protection Plan including, bu t not limited to, the 
following: 

a. � Name(s) of person(s) within the Contractor's organi zation who is 
(are)responsible for ensuring adherence to the Envi ronmental 
Protection Plan. 

b. � Name(s) and qualifications of person(s) responsible  for manifesting 
hazardous waste to be removed from the site. 

c. � Name(s) and qualifications of person(s) responsible  for training the 
Contractor's environmental protection personnel. 

d. � Description of the Contractor's environmental prote ction personnel 
training program. 

e. � A list of Federal, State, and local laws, regulatio ns, and permits 
concerning environmental protection, pollution cont rol, noise 
control and abatement that are applicable to the Co ntractor's proposed 
operations and the requirements imposed by those la ws, regulations, 
and permits. 

f. � Methods for protection of features to be preserved within authorized 
work areas including trees, shrubs, vines, grasses,  ground cover, 
landscape features, air and water quality, fish and  wildlife, soil, 
historical, and archeological and cultural resource s. 

g. � Procedures to provide the environmental protection that comply with 
the applicable laws and regulations. Describe the p rocedures to 
correct pollution of the environment due to acciden t, natural causes, 
or failure to follow the procedures as described in  the Environmental 
Protection Plan. 

h. � Permits, licenses, and the location of the solid wa ste disposal area. 

i. � Drawings showing locations of any proposed temporar y excavations or 
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embankments for haul roads, material storage areas,  structures, 
sanitary facilities, and stockpiles of excess or sp oil materials. 
Include as Work Area Plan showing the proposed acti vity in each portion 
of the Conservation Service and the Department of V eterans Affairs. 

j. � Environmental Monitoring Plans for the job site inc luding land, water, 
air, and noise. 

k. � Work Area Plan showing the proposed activity in eac h portion of the 
area and identifying the areas of limited use or no nuse. Plan should 
include measures for marking the limits of use area s. This plan may 
be incorporated within the Erosion Control Plan.  

B. � Approval of the Contractor's Environmental Protecti on Plan will not relieve 
the Contractor of responsibility for adequate and c ontinued control of 
pollutants and other environmental protection measu res.  

1.5 � PROTECTION OF ENVIRONMENTAL RESOURCES 

A. � Protect environmental resources within the project boundaries and those 
affected outside the limits of permanent work durin g the entire period of 
this contract. Confine activities to areas defined by the specifications 
and drawings. 

B. � Protection of Land Resources: Prior to construction , identify all land 
resources to be preserved within the work area. Do not remove, cut, deface, 
injure, or destroy land resources including trees, shrubs, vines, grasses, 
top soil, and land forms without permission from th e Resident Engineer. Do 
not fasten or attach ropes, cables, or guys to tree s for anchorage unless 
specifically authorized, or where special emergency  use is permitted. 

1. � Work Area Limits: Prior to any construction, mark t he areas that require 
work to be performed under this contract. Mark or f ence isolated areas 
within the general work area that are to be saved a nd protected. Protect 
monuments, works of art, and markers before constru ction operations 
begin. Convey to all personnel the purpose of marki ng and protecting all 
necessary objects. 

2. � Protection of Landscape: Protect trees, shrubs, vin es, grasses, land 
forms, and other landscape features shown on the dr awings to be preserved 
by marking, fencing, or using any other approved te chniques. 

a. � Box and protect from damage existing trees and shru bs to remain on 
the construction site. 

b. � Immediately repair all damage to existing trees and  shrubs by 
trimming, cleaning, and painting with antiseptic tr ee paint.  

c. � Do not store building materials or perform construc tion activities 
closer to existing trees or shrubs than the farthes t extension of their 
limbs. 

3. � Reduction of Exposure of Unprotected Erodible Soils : Plan and conduct 
earthwork to minimize the duration of exposure of u nprotected soils. 
Clear areas in reasonably sized increments only as needed to use. Form 
earthwork to final grade as shown. Immediately prot ect side slopes and 
back slopes upon completion of rough grading. 

4. � Temporary Protection of Disturbed Areas: Construct diversion ditches, 
benches, and berms to retard and divert runoff from  the construction site 
to protected drainage areas approved under paragrap h 208 of the Clean 
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Water Act. 

a. � Sediment Basins: Trap sediment from construction ar eas in temporary 
or permanent sediment basins that accommodate the r unoff of a local 
[ ______ ] (design year) storm. After each storm, pump the b asins dry 
and remove the accumulated sediment. Control overfl ow/drainage with 
paved weirs or by vertical overflow pipes, draining  from the surface. 

b. � Reuse or conserve the collected topsoil sediment as  directed by the 
Resident Engineer. Topsoil use and requirements are  specified in 
Section 31 20 00, EARTH MOVING. 

c. � Institute effluent quality monitoring programs as r equired by 
Federal, State, and local environmental agencies. 

5. � Erosion and Sedimentation Control Devices: The eros ion and sediment 
controls selected and maintained by the Contractor shall be such that 
water quality standards are not violated as a resul t of the Contractor's 
activities. Construct or install all temporary and permanent erosion and 
sedimentation control features shown. Maintain temp orary erosion and 
sediment control measures such as berms, dikes, dra ins, sedimentation 
basins, grassing, and mulching, until permanent dra inage and erosion 
control facilities are completed and operative.  

6. � Manage borrow areas on (and off if applicable)Gover nment property to 
minimize erosion and to prevent sediment from enter ing nearby water 
courses or lakes. 

7. � Manage and control spoil areas on (and off if appli cable)and prevent 
erosion of soil or sediment from entering nearby wa ter courses or lakes. 

8. � Protect adjacent areas from despoilment by temporar y excavations and 
embankments. 

9. � Handle and dispose of solid wastes in such a manner  that will prevent 
contamination of the environment. Place solid waste s (excluding clearing 
debris) in containers that are emptied on a regular  schedule. Transport 
all solid waste off Government property and dispose  of waste in compliance 
with Federal, State, and local requirements. 

10. � Store chemical waste away from the work areas in co rrosion resistant 
containers and dispose of waste in accordance with Federal, State, and 
local regulations. 

11. � Handle discarded materials other than those include d in the solid 
waste category as directed by the Resident Engineer . 

C. � Protection of Water Resources: Keep construction ac tivities under 
surveillance, management, and control to avoid poll ution of surface and 
ground waters and sewer systems. Implement manageme nt techniques to control 
water pollution by the listed construction activiti es that are included in 
this contract. 

1. � Washing and Curing Water: Do not allow wastewater d irectly derived from 
construction activities to enter water areas. Colle ct and place 
wastewater in retention ponds allowing the suspende d material to settle, 
the pollutants to separate, or the water to evapora te.  

2. � Control movement of materials and equipment at stre am crossings during 
construction to prevent violation of water pollutio n control standards 
of the Federal, State, or local government.  
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3. � Monitor water areas affected by construction.  

D. � Protection of Fish and Wildlife Resources: Keep con struction activities 
under surveillance, management, and control to mini mize interference with, 
disturbance of, or damage to fish and wildlife. Pri or to beginning 
construction operations, list species that require specific attention along 
with measures for their protection.  

E. � Protection of Air Resources: Keep construction acti vities under 
surveillance, management, and control to minimize p ollution of air 
resources. Burning is not permitted on the job site . Keep activities, 
equipment, processes, and work operated or performe d, in strict accordance 
with the State of Pennsylvania Department of Enviro nmental Protection and 
Federal emission and performance laws and standards . Maintain ambient air 
quality standards set by the Environmental Protecti on Agency, for those 
construction operations and activities specified. 

1. � Particulates: Control dust particles, aerosols, and  gaseous by-products 
from all construction activities, processing, and p reparation of 
materials (such as from asphaltic batch plants) at all times, including 
weekends, holidays, and hours when work is not in p rogress. 

2. � Particulates Control: Maintain all excavations, sto ckpiles, haul roads, 
permanent and temporary access roads, plant sites, spoil areas, borrow 
areas, and all other work areas within or outside t he project boundaries 
free from particulates which would cause a hazard o r a nuisance. 
Sprinklering, chemical treatment of an approved typ e, light bituminous 
treatment, baghouse, scrubbers, electrostatic preci pitators, or other 
methods are permitted to control particulates in th e work area. 

3. � Hydrocarbons and Carbon Monoxide: Control monoxide emissions from 
equipment to Federal and State allowable limits. 

4. � Odors: Control odors of construction activities and  prevent obnoxious 
odors from occurring. 

F. � Reduction of Noise: Minimize noise using every acti on possible. Perform 
noise-producing work in less sensitive hours of the  day or week as directed 
by the Resident Engineer. Maintain noise-produced w ork at or below the 
decibel levels and within the time periods specifie d.  

1. � Perform construction activities involving repetitiv e, high-level impact 
noise only between 8:00 a.m. and 6:00p.m unless oth erwise permitted by 
local ordinance or the Resident Engineer. Repetitiv e impact noise on the 
property shall not exceed the following dB limitati ons:  

 
Time Duration of Impact Noise  Sound Level in 

dB  
More than 12 minutes in any hour  70  
Less than 30 seconds of any hour  85  
Less than three minutes of any 
hour  

80  
 

Less than 12 minutes of any hour  75  
 

2. � Provide sound-deadening devices on equipment and ta ke noise abatement 
measures that are necessary to comply with the requ irements of this 
contract, consisting of, but not limited to, the fo llowing:  

a. � Maintain maximum permissible construction equipment  noise levels at 
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15 m (50 feet) (dBA): 
 

EARTHMOVING DBA 
FRONT LOADERS 75 
BACKHOES 75 
DOZERS 75 
TRACTORS 75 
SCAPERS 80 
GRADERS 75 
TRUCKS 75 
PAVERS, STATIONARY 80 
PUMPS 75 
GENERATORS 75 
COMPRESSORS 75 

 
 

MATERIALS HANDLING DBA 
CONCRETE MIXERS 75 
CONCRETE PUMPS 75 
CRANES 75 
DERRICKS IMPACT 75 
PILE DRIVERS  95 
JACK HAMMERS  75 
ROCK DRILLS 80 
PNEUMATIC TOOLS 80 
BLASTING -- 
SAWS 75 
VIRATORS 75 

 
 

b. � Use shields or other physical barriers to restrict noise transmission. 

c. � Provide soundproof housings or enclosures for noise -producing 
machinery.  

d. � Use efficient silencers on equipment air intakes. 

e. � Use efficient intake and exhaust mufflers on intern al combustion 
engines that are maintained so equipment performs b elow noise levels 
specified.  

f. � Line hoppers and storage bins with sound deadening material. 

g. � Conduct truck loading, unloading, and hauling opera tions so that noise 
is kept to a minimum.  

3. � Measure sound level for noise exposure due to the c onstruction at least 
once every five successive working days while work is being performed 
above 55 dB(A) noise level. Measure noise exposure at the property line 
or 15 m (50 feet) from the noise source, whichever is greater. Measure 
the sound levels on the A weighing network of a Gen eral Purpose sound 
level meter at slow response. To minimize the effec t of reflective sound 
waves at buildings, take measurements at 900 to 180 0 mm (three to six 
feet) in front of any building face. Submit the rec orded information to 
the Resident Engineer noting any problems and the a lternatives for 
mitigating actions.  
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G. � Restoration of Damaged Property: If any direct or i ndirect damage is done 
to public or private property resulting from any ac t, omission, neglect, 
or misconduct, the Contractor shall restore the dam aged property to a 
condition equal to that existing before the damage at no additional cost 
to the Government. Repair, rebuild, or restore prop erty as directed or make 
good such damage in an acceptable manner. 

H. � Final Clean-up: On completion of project and after removal of all debris, 
rubbish, and temporary construction, Contractor sha ll leave the 
construction area in a clean condition satisfactory  to the Resident 
Engineer. Cleaning shall include off the station di sposal of all items and 
materials not required to be salvaged, as well as a ll debris and rubbish 
resulting from demolition and new work operations. 

- - - E N D - - - 
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SECTION 01 74 19 

CONSTRUCTION WASTE MANAGEMENT 

PART 1 - �GENERAL 

1.1 � DESCRIPTION 

A. � This section specifies the requirements for the man agement of non-hazardous 
building construction and demolition waste. 

B. � Waste disposal in landfills shall be minimized to t he greatest extent 
possible. Of the inevitable waste that is generated , as much of the waste 
material as economically feasible shall be salvaged , recycled or reused. 

C. � Contractor shall use all reasonable means to divert  construction and 
demolition waste from landfills and incinerators, a nd facilitate their 
salvage and recycle not limited to the following: 

1. � Waste Management Plan development and implementatio n. 

2. � Techniques to minimize waste generation. 

3. � Sorting and separating of waste materials. 

4. � Salvage of existing materials and items for reuse o r resale. 

5. � Recycling of materials that cannot be reused or sol d. 

D. � At a minimum the following waste categories shall b e diverted from landfills: 

1. � Soil. 

2. � Inerts (eg, concrete, masonry and asphalt). 

3. � Clean dimensional wood and palette wood. 

4. � Green waste (biodegradable landscaping materials). 

5. � Engineered wood products (plywood, particle board a nd I-joists, etc). 

6. � Metal products (eg, steel, wire, beverage container s, etc). 

7. � Cardboard, paper and packaging. 

8. � Bitumen roofing materials. 

9. � Plastics (eg, ABS, PVC). 

10. � Carpet and/or pad. 

11. � Gypsum board. 

12. � Insulation. 

13. � Paint. 

14. � Fluorescent lamps. 

1.2 � RELATED WORK 

A. � Section 02 41 00, DEMOLITION. 

B. � Section 01 00 00, GENERAL REQUIREMENTS. 

C. � Lead Paint: Section 02 83 33.13, LEAD BASED PAINT R EMOVAL AND DISPOSAL. 
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1.3 � QUALITY ASSURANCE  

A. � Contractor shall practice efficient waste managemen t when sizing, cutting 
and installing building products. Processes shall b e employed to ensure the 
generation of as little waste as possible. Construc tion /Demolition waste 
includes products of the following: 

1. � Excess or unusable construction materials. 

2. � Packaging used for construction products. 

3. � Poor planning and/or layout. 

4. � Construction error. 

5. � Over ordering. 

6. � Weather damage. 

7. � Contamination. 

8. � Mishandling. 

9. � Breakage. 

B. � Establish and maintain the management of non-hazard ous building 
construction and demolition waste set forth herein.  Conduct a site 
assessment to estimate the types of materials that will be generated by 
demolition and construction. 

C. � Contractor shall develop and implement procedures t o reuse and recycle new 
materials to a minimum of 50 percent. 

D. � Contractor shall be responsible for implementation of any special programs 
involving rebates or similar incentives related to recycling. Any revenues 
or savings obtained from salvage or recycling shall  accrue to the contractor. 

E. � Contractor shall provide all demolition, removal an d legal disposal of 
materials. Contractor shall ensure that facilities used for recycling, reuse 
and disposal shall be permitted for the intended us e to the extent required 
by local, state, federal regulations. The Whole Bui lding Design Guide 
website http:www.wbdg.org provides a Construction W aste Management Database 
that Contractor shall provide on-site instructions and supervision of 
separation, handling, construction projects. 

F. � Contractor shall assign a specific area to facilita te separation of 
materials for reuse, salvage, recycling, and return . Such areas are to be 
kept neat and clean and clearly marked in order to avoid contamination or 
mixing of materials. 

G. � Contractor shall provide on-site instructions and s upervision of 
separation, handling, salvaging, recycling, reuse a nd return methods to be 
used by all parties during waste generating stages.  

H. � Record on daily reports any problems in complying w ith laws, regulations 
and ordinances with corrective action taken. 

1.4 � TERMINOLOGY  

A. � Class III Landfill: A landfill that accepts non-haz ardous resources such 
as household, commercial and industrial waste resul ting from construction, 
remodeling, repair and demolition operations.  

B. � Clean:  Untreated and unpainted; uncontaminated wit h adhesives, oils, 
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solvents, mastics and like products. 

C. � Construction and Demolition Waste: Includes all non -hazardous resources 
resulting from construction, remodeling, alteration s, repair and demolition 
operations. 

D. � Dismantle: The process of parting out a building in  such a way as to preserve 
the usefulness of its materials and components. 

E. � Disposal: Acceptance of solid wastes at a legally o perating facility for 
the purpose of land filling (includes Class III lan dfills and inert fills). 

F. � Inert Backfill Site: A location, other than inert f ill or other disposal 
facility, to which inert materials are taken for th e purpose of filling an 
excavation, shoring or other soil engineering opera tion. 

G. � Inert Fill: A facility that can legally accept iner t waste, such as asphalt 
and concrete exclusively for the purpose of disposa l. 

H. � Inert Solids/Inert Waste: Non-liquid solid resource s including, but not 
limited to, soil and concrete that does not contain  hazardous waste or 
soluble pollutants at concentrations in excess of w ater-quality objectives 
established by a regional water board, and does not  contain significant 
quantities of decomposable solid resources. 

I. � Mixed Debris: Loads that include commingled recycla ble and non-recyclable 
materials generated at the construction site. 

J. � Mixed Debris Recycling Facility: A solid resource p rocessing facility that 
accepts loads of mixed construction and demolition debris for the purpose 
of recovering re-usable and recyclable materials an d disposing 
non-recyclable materials. 

K. � Permitted Waste Hauler: A company that holds a vali d permit to collect and 
transport solid wastes from individuals or business es for the purpose of 
recycling or disposal. 

L. � Recycling: The process of sorting, cleansing, treat ing, and reconstituting 
materials for the purpose of using the altered form  in the manufacture of 
a new product. Recycling does not include burning, incinerating or thermally 
destroying solid waste. 

1. � On-site Recycling – Materials that are sorted and p rocessed on site for 
use in an altered state in the work, i.e. concrete crushed for use as 
a sub-base in paving. 

2. � Off-site Recycling – Materials hauled to a location  and used in an altered 
form in the manufacture of new products. 

M. � Recycling Facility: An operation that can legally a ccept materials for the 
purpose of processing the materials into an altered  form for the manufacture 
of new products. Depending on the types of material s accepted and operating 
procedures, a recycling facility may or may not be required to have a solid 
waste facilities permit or be regulated by the loca l enforcement agency. 

N. � Reuse: Materials that are recovered for use in the same form, on-site or 
off-site. 

O. � Return: To give back reusable items or unused produ cts to vendors for credit. 

P. � Salvage: To remove waste materials from the site fo r resale or re-use by 
a third party. 
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Q. � Source-Separated Materials: Materials that are sort ed by type at the site 
for the purpose of reuse and recycling. 

R. � Solid Waste:  Materials that have been designated a s non-recyclable and are 
discarded for the purposes of disposal. 

S. � Transfer Station: A facility that can legally accep t solid waste for the 
purpose of temporarily storing the materials for re -loading onto other 
trucks and transporting them to a landfill for disp osal, or recovering some 
materials for re-use or recycling. 

1.5 � SUBMITTALS  

A. � In accordance with Section 01 33 23, SHOP DRAWINGS,  PRODUCT DATA, and 
SAMPLES, furnish the following: 

B. � Prepare and submit to the Resident Engineer a writt en demolition debris 
management plan. The plan shall include, but not be  limited to, the following 
information: 

1. � Procedures to be used for debris management. 

2. � Techniques to be used to minimize waste generation.  

3. � Analysis of the estimated job site waste to be gene rated: 

a. � List of each material and quantity to be salvaged, reused, recycled. 

b. � List of each material and quantity proposed to be t aken to a landfill. 

4. � Detailed description of the Means/Methods to be use d for material 
handling.  

a. � On site: Material separation, storage, protection w here applicable. 

b. � Off site: Transportation means and destination. Inc lude list of 
materials. 

1) � Description of materials to be site-separated and s elf-hauled to 
designated facilities. 

2) � Description of mixed materials to be collected by d esignated waste 
haulers and removed from the site. 

c. � The names and locations of mixed debris reuse and r ecycling facilities 
or sites. 

d. � The names and locations of trash disposal landfill facilities or 
sites. 

e. � Documentation that the facilities or sites are appr oved to receive 
the materials. 

C. � Designated Manager responsible for instructing pers onnel, supervising, 
documenting and administer over meetings relevant t o the Waste Management 
Plan. 

D. � Monthly summary of construction and demolition debr is diversion and 
disposal, quantifying all materials generated at th e work site and disposed 
of or diverted from disposal through recycling. 

1.6 � APPLICABLE PUBLICATIONS 
 

A. � Publications listed below form a part of this speci fication to the extent 
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referenced. Publications are referenced by the basi c designation only. In 
the event that criteria requirements conflict, the most stringent 
requirements shall be met. 

 

B. � U.S. Green Building Council (USGBC):  LEED Green Bu ilding Rating System for 
New Construction 

1.7 � RECORDS 

A. � Maintain records to document the quantity of waste generated; the quantity 
of waste diverted through sale, reuse, or recycling ; and the quantity of 
waste disposed by landfill or incineration. Records  shall be kept in 
accordance with the LEED Reference Guide and LEED T emplate.  

PART 2 - �PRODUCTS  

2.1 � MATERIALS 

A. � List of each material and quantity to be salvaged, recycled, reused. 

B. � List of each material and quantity proposed to be t aken to a landfill. 

C. � Material tracking data:  Receiving parties, dates r emoved, transportation 
costs, weight tickets, tipping fees, manifests, inv oices, net total costs 
or savings. 

PART 3 - �EXECUTION 

3.1 � COLLECTION 

A. � Provide all necessary containers, bins and storage areas to facilitate 
effective waste management. 

B. � Clearly identify containers, bins and storage areas  so that recyclable 
materials are separated from trash and can be trans ported to respective 
recycling facility for processing. 

C. � Hazardous wastes shall be separated, stored, dispos ed of according to local, 
state, federal regulations. 

3.2 � DISPOSAL  

A. � Contractor shall be responsible for transporting an d disposing of materials 
that cannot be delivered to a source-separated or m ixed materials recycling 
facility to a transfer station or disposal facility  that can accept the 
materials in accordance with state and federal regu lations. 

B. � Construction or demolition materials with no practi cal reuse or that cannot 
be salvaged or recycled shall be disposed of at a l andfill or incinerator. 

3.3 � REPORT  

A. � With each application for progress payment, submit a summary of construction 
and demolition debris diversion and disposal includ ing beginning and ending 
dates of period covered. 

B. � Quantify all materials diverted from landfill dispo sal through salvage or 
recycling during the period with the receiving part ies, dates removed, 
transportation costs, weight tickets, manifests, in voices. Include the net 
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total costs or savings for each salvaged or recycle d material. 

C. � Quantify all materials disposed of during the perio d with the receiving 
parties, dates removed, transportation costs, weigh t tickets, tipping fees, 
manifests, invoices. Include the net total costs fo r each disposal. 

- - - E N D - - - 
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SECTION 01 81 11 

SUSTAINABLE DESIGN REQUIREMENTS 

PART 1 - �General  

1.1 � SUMMARY  

A. � This Section describes general requirements and pro cedures to comply with 
the Guiding Principles for Leadership in High Perfo rmance and Sustainable 
Buildings Memorandum of Understanding incorporated in the Executive Orders 
13423 and 13514; Energy Policy Act of 2005 (EPA 200 5) and the Energy 
Independence and Security Act of 2007 (EISA 2007).  

1.2 � OBJECTIVES  

A. � To obtain acceptable Indoor Air Quality (IAQ) for t he completed project and 
minimize the environmental impacts of the construct ion and operation, the 
Contractor during the construction phase of this pr oject shall implement 
the following procedures:  

1. � Select products that minimize consumption of non-re newable resources, 
consume reduced amounts of energy and minimize amou nts of pollution to 
produce, and employ recycled and/or recyclable mate rials. It is the 
intent of this project to conform with EPA’s Five G uiding Principles on 
environmentally preferable purchasing. The five pri nciples are:  

a. � Include environmental considerations as part of the  normal purchasing 
process.  

b. � Emphasize pollution prevention early in the purchas ing process.  

c. � Examine multiple environmental attributes throughou t a product’s or 
service’s life cycle.  

d. � Compare relevant environmental impacts when selecti ng products and 
services.  

e. � Collect and base purchasing decisions on accurate a nd meaningful 
information about environmental performance.  

2. � Control sources for potential IAQ pollutants by con trolled selection of 
materials and processes used in project constructio n in order to attain 
superior IAQ.  

3. � Products and processes that achieve the above objec tives to the extent 
currently possible and practical have been selected  and included in these 
Construction Documents. The Contractor is responsib le to maintain and 
support these objectives in developing means and me thods for performing 
the work of this Contract and in proposing product substitutions and/or 
changes to specified processes.  

4. � Use building practices that insure construction deb ris and particulates 
do mot contaminate or enter duct work prior to syst em startup and turn 
over.  

1.3 � RELATED DOCUMENTS  

A. � SECTION 01 74 19 CONSTRUCTION WASTE MANANGEMENT  
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B. � SECTION 01 81 09 TESTING FOR INDOOR AIR QUALITY  

C. � SECTION 01 81 13 VOLATILE ORGANIC COMPOUND (VOC) LI MITS FOR ADHESIVES, 
SEALANTS, PAINTS AND COATINGS 

D. � SECTION 01 81 19 CONSTRUCTION WASTE MANAGEMENT 

E. � Section 01 91 00 GENERAL COMMISSIONG REQUIREMENTS  

1.4 � DEFINITIONS  

A. � Agrifiber Products: Composite panel products derive d from agricultural 
fiber  

B. � Biobased Product: As defined in the 2002 Farm Bill,  a product determined 
by the Secretary to be a commercial or industrial p roduct (other than food 
or feed) that is composed, in whole or in significa nt part, of biological 
products or renewable domestic agricultural materia ls (including plant, 
animal, and marine materials) or forestry materials   

C. � Biobased Content: The weight of the biobased materi al divided by the total 
weight of the product and expressed as a percentage  by weight  

D. � Certificates of Chain-of-Custody: Certificates sign ed by manufacturers 
certifying that wood used to make products has been  tracked through its 
extraction and fabrication to ensure that is was ob tained from forests 
certified by a specified certification program  

E. � Composite Wood: A product consisting of wood fiber or other plant particles 
bonded together by a resin or binder  

F. � Construction and Demolition Wast.e: Includes solid wastes, such as building 
materials, packaging, rubbish, debris, and rubble r esulting from 
construction, remodeling, repair and demolition ope rations. A construction 
waste management plan is to be provided by the Cont ractor as defined in 
Section 01 74 19.  

G. � Third Party Certification: Certification of levels of environmental 
achievement by nationally recognized sustainability  rating system. 

H. � Light Pollution: Light that extends beyond its sour ce such that the 
additional light is wasted in an unwanted area or i n an area where it inhibits 
view of the night sky  

I. � Recycled Content Materials: Products that contain p re-consumer or 
post-consumer materials as all or part of their fee dstock  

J. � Post-Consumer Recycled Content: The percentage by w eight of constituent 
materials that have been recovered or otherwise div erted from the 
solid-waste stream after consumer use  

K. � Pre-Consumer Recycled Content: Materials that have been recovered or 
otherwise diverted from the solid-waste stream duri ng the manufacturing 
process. Pre-consumer content must be material that  would not have otherwise 
entered the waste stream as per Section 5 of the FT C Act, Part 260 “Guidelines 
for the Use of Environmental Marketing Claims”: 
www.ftc.gov/bcp/grnrule/guides980427  

L. � Regional Materials: Materials that are extracted, h arvested, recovered, and 
manufactured within a radius of 250 miles (400 km) from the Project site  

M. � Salvaged or Reused Materials: Materials extracted f rom existing buildings 
in order to be reused in other buildings without be ing manufactured  
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N. � Sealant: Any material that fills and seals gaps bet ween other materials  

O. � Type 1 Finishes: Materials and finishes which have a potential for short-term 
levels of off gassing from chemicals inherent in th eir manufacturing 
process, or which are applied in a form requiring v ehicles or carriers for 
spreading which release a high level of particulate  matter in the process 
of installation and/or curing.  

P. � Type 2 Finishes: “Fuzzy" materials and finishes whi ch are woven, fibrous, 
or porous in nature and tend to adsorb chemicals of fgas 

Q. � Volatile Organic Compounds (VOCs): Any compound of carbon, excluding carbon 
monoxide, carbon dioxide, carbonic acid, metallic c arbides or carbonates, 
and ammonium carbonate, which participates in atmos pheric photochemical 
reactions. Compounds that have negligible photochem ical reactivity, listed 
in EPA 40 CFR 51.100(s), are also excluded from thi s regulatory definition.  

1.5 � SUBMITTALS  

A. � Sustainable Design Submittals:  

1. � Alternative Transportation: Provide manufacturer™s cut sheets for all 
bike racks installed on site, including the total n umber of bicycle 
storage slots provided. Also, provide manufacturer™ s cut sheets for any 
alternative-fuel refueling stations installed on si te, including fueling 
capacity information for an 8-hour period.  

2. � Exterior Lighting Fixtures: Submittals must include  cut sheets with 
manufacturer™s data on initial fixture lumens above  90° from nadir for 
all exterior lighting fixtures, and, for parking lo t lighting, 
verification that the fixtures are classified by th e IESNA as œfull 
cutoff �  (FCO); OR provide documentation that exterior lumi naires are 
IDA-Approved as Dark-Sky Friendly by the Internatio nal Dark Sky 
Association (IDA) Fixture Seal of Approval Program.   

3. � Irrigation Systems: Provide manufacturer™s cut shee ts for all permanent 
landscape irrigation system components and for any rainwater harvesting 
system components, such as cisterns.  

4. � Water Conserving Fixtures: Submittals must include manufacturer™s cut 
sheets for all water-consuming plumbing fixtures an d fittings (toilets, 
urinals, faucets, showerheads, etc.) highlighting m aximum flow rates 
and/or flush rates. Include cut sheets for any auto matic faucet-control 
devices.  

5. � Elimination of CFCs AND HCFCs: Provide manufacturer ™s cut sheets for all 
cooling equipment with manufacturer™s product data,  highlighting 
refrigerants; provide manufacturer™s cut sheets for  all fire-suppression 
equipment, highlighting fire-suppression agents; pr ovide manufacturer™s 
cut-sheets for all polystyrene insulation (XPS) and  closed-cell spray 
foam polyurethane insulation, highlighting the blow ing agent(s).  

6. � Appliances and Equipment: Provide copies of manufac turer™s product data 
for all Energy Star eligible equipment and applianc es, including office 
equipment, computers and printers, electronics, and  commercial food 
service equipment (excluding HVAC and lighting comp onents), verifying 
compliance with EPA™s Energy Star program.  
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7. � On-Site Renewable Energy Systems: Provide cut sheet s and manufacturer™s 
product data for all on-site renewable energy gener ating components and 
equipment, including documentation of output capaci ty.  

8. � Measurement and Verification Systems: Provide cut s heets and 
manufacturer™s product data for all controls system s, highlighting 
electrical metering and trending capability compone nts.  

9. � Salvaged or Reused Materials: Provide documentation  that lists each 
salvaged or reused material, the source or vendor o f the material, the 
purchase price, and the replacement cost if greater  than the purchase 
price.  

10. � Recycled Content: Submittals for all materials with  recycled content 
(excluding MEP systems equipment and components) mu st include the 
following documentation:  

a. � Cost of each material or product, excluding cost of  labor and equipment 
for installation  

b. � Manufacturer™s product data, product literature, or  a letter from the 
manufacturer verifying the percentage of post-consu mer and 
pre-consumer recycled content (by weight) of each m aterial or product  

c. � An electronic spreadsheet that tabulates the Projec t™s total 
materials cost and combined recycled content value (defined as the 
sum of the post-consumer recycled content value plu s one-half of the 
pre-consumer recycled content value) expressed as a  percentage of 
total materials cost. This spreadsheet shall be sub mitted every third 
month with the Contractor™s Certificate and Applica tion for Payment. 
It should indicate, on an ongoing basis, line items  for each material, 
including cost, pre-consumer recycled content, post -consumer 
recycled content, and combined recycled content val ue.  

11. � Regional Materials: Submittals for all products or materials expected 
to contribute to the regional calculation (excludin g MEP systems 
equipment and components) must include the followin g documentation: 

a. � Cost of each material or product, excluding cost of  labor and equipment 
for installation  

b. � Location of product manufacture and distance from p oint of manufacture 
to the Project Site  

c. � Location of point of extraction, harvest, or recove ry for each raw 
material in each product and distance from the poin t of extraction, 
harvest, or recovery to the Project Site  

d. � Manufacturer™s product data, product literature, or  a letter from the 
manufacturer verifying the location and distance fr om the Project Site 
to the point of manufacture for each regional mater ial  

e. � Manufacturer™s product data, product literature, or  a letter from the 
manufacturer verifying the location and distance fr om the Project Site 
to the point of extraction, harvest, or recovery fo r each regional 
material or product, including, at a minimum, grave l and fill, 
planting materials, concrete, masonry, and GWB  

f. � An electronic spreadsheet that tabulates the Projec t™s total 
materials cost and regional materials value, expres sed as a percentage 
of total materials cost. This spreadsheet shall be submitted every 
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third month with the Contractor™s Certificate and A pplication for 
Payment. It should indicate on an ongoing basis, li ne items for each 
material, including cost, location of manufacture, distance from 
manufacturing plant to the Project Site, location o f raw material 
extraction, and distance from extraction point to t he Project Site.  

12. � Biobased Products:  

a. � Rapidly Renewable Products: Submittals must include  written 
documentation from the manufacturer declaring that rapidly renewable 
materials are made from plants harvested within a t en-year or shorter 
cycle and must indicate the percentage (by weight) of these rapidly 
renewable components contained in the candidate pro ducts, along with 
the costs of each of these materials, excluding lab or and delivery 
costs.  

 

b. � Certified Wood: Submittals for all wood-based mater ials must include 
a statement indicating the cost of each product con taining FSC 
Certified wood, exclusive of labor and delivery cos ts, and third party 
verification of certification from one of the follo wing:  

1) � Documentation from the supplier verifying that 100%  of the 
wood-based content originates from SFI third-party certified 
forest lands, identifying the company or companies that performed 
the SFI third-party certification for both the fore st land 
management and the certified product content.  

13. � Outdoor Air Delivery Monitoring: Provide manufactur er™s cut sheets 
highlighting the installed carbon dioxide monitorin g system components 
and sequence of controls shop drawing documentation , including CO2 
differential set-points and alarm capabilities.  

14. � Interior Adhesives and Sealants: Submittals for all  field-applied 
adhesives and sealants, which have a potential impa ct on indoor air, must 
include manufacturer™s MSDSs or other Product Data highlighting VOC 
content.  

a. � Provide manufacturers™ documentation verifying all adhesives used to 
apply laminates, whether shop-applied or field-appl ied, contain no 
urea-formaldehyde.  

15. � Interior Paints and Coatings: Submittals for all fi eld-applied paints 
and coatings, which have a potential impact on indo or air, must include 
manufacturer™s MSDSs or other Product Data highligh ting VOC content  

16. � Exterior Paints and Coatings: Submittals for all fi eld-applied paints 
and coatings, which have a potential impact on ambi ent air quality, must 
include manufacturer™s MSDSs or other manufacturer™ s Product Data 
highlighting VOC content.  

17. � Floorcoverings:  

a. � Carpet Systems: Submittals for all carpet must incl ude the following:  

1) � A copy of an assessment from the Building for Envir onmental and 
Economic Sustainability (BEES) software model, eith er Version 3.0 
or 4.0, with parameters of the model set as describ ed by this 
specification section.  
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2) � Manufacturer™s product data verifying that all carp et systems meet 
or exceed the testing and product requirements of t he Carpet and 
Rug Institute Green Label Plus program.  

b. � Engineered Wood Flooring: Submittals for all engine ered wood flooring 
must include manufacturer™s product data verifying certification 
under either the Greenguard or FloorScore indoor em issions testing 
program.  

18. � Composite Wood and Agrifiber Binders: Submittals fo r all composite 
wood and agrifiber products (including but not limi ted to particleboard, 
wheatboard, strawboard, agriboard products, enginee red wood components, 
solid-core wood doors, OSB, MDF, and plywood produc ts) must include 
manufacturer™s product data verifying that these pr oducts contain no 
urea-formaldehyde resins.  

19. � Systems Furniture and Seating: Provide manufacturer ™s product data 
verifying that all systems furniture and seating pr oducts meet the 
requirements of one of the following:  

a. � Greenguard certification  

b. � SCS Indoor Advantage certification  

c. � SCS Indoor Advantage Gold certification  

d. � BIFMA Standard X7.1-2005, as tested to BIFMA method  M7.1-2005 and as 
verified by an independent laboratory  

e. � Calculated indoor air concentration limits for furn iture systems and 
seating determined by the U.S. EPA™s Environmental Technology 
Verification Large Chamber Test Protocol for Measur ing Emissions of 
VOCs and Aldehydes (September 1999) testing protoco l as conducted in 
an independent air quality testing laboratory  

20. � Entryway Systems: Provide manufacturer™s cut sheets  for all walk-off 
systems installed to capture particulates, includin g permanently 
installed grates, grilles, slotted systems, direct glue-down walk-off 
mats, and non-permanent roll-out mats.  

21. � Air Filtration: Provide manufacturer™s cut sheets a nd product data 
highlighting the following:  

a. � Minimum Efficiency Reporting Value (MERV) for filtr ation media in all 
air handling units (AHUs) per ASHRAE HVAC Design Ma nual for Hospitals 
and Clinics. 

b. � Minimum Efficiency Reporting Value (MERV) for filtr ation media 
installed at return air grilles during construction  if permanently 
installed AHUs are used during construction. See ab ove for 
requirements 

22. � Mercury in Lighting: Provide manufacturer™s cut she ets or product data 
for all fluorescent or HID lamps highlighting mercu ry content.  

23. � Lighting Controls: Provide manufacturer™s cut sheet s and shop drawing 
documentation highlighting all lighting controls sy stems components.  

24. � Thermal Comfort Controls: Provide manufacturer™s cu t sheets and shop 
drawing documentation highlighting all thermal comf ort-control systems 
components.  
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25. � Blended Cement: It is the intent of this specificat ion to reduce CO2 
emissions and other environmentally detrimental eff ects resulting from 
the production of portland cement by requiring that  all concrete mixes, 
in aggregate, utilize blended cement mixes to displ ace Portland cement 
as specified in 03 30 00 CONCRETE typically include d in conventional 
construction. Provide the following submittals:  

a. � Copies of concrete design mixes for all installed c oncrete  

b. � Copies of typical regional baseline concrete design  mixes for all 
compressive strengths used on the Project  

c. � Quantities in cubic yards of each installed concret e mix  

26. � Gypsum Wall Board: Provide manufacturer™s cut sheet s or product data 
verifying that all gypsum wallboard products are mo isture and 
mold-resistant.  

27. � Fiberglass Insulation: Provide manufacturer™s cut s heets or product 
data verifying that fiberglass batt insulation cont ains no 
urea-formaldehyde.  

28. � Duct Acoustical Insulation: Provide manufacturer™s cut sheets or 
product data verifying that mechanical sound insula tion materials in air 
distribution ducts consists of an impervious, non-p orous coatings that 
prevent dust from accumulating in the insulating ma terials.  

29. � Green Housekeeping: Provide documentation that all cleaning products 
and janitorial paper products meet the VOC limits a nd content 
requirements of this specification section.  

B. � Project Materials Cost Data: Provide a spreadsheet in an electronic file 
indicating the total cost for the Project and the t otal cost of building 
materials used for the Project, as follows:  

1. � Not more than 60 days after the Preconstruction Mee ting, the General 
Contractor shall provide to the Owner and Architect  a preliminary 
schedule of materials costs for all materials used for the Project 
organized by specification section. Exclude labor c osts and all 
mechanical, electrical, and plumbing (MEP) systems materials and labor 
costs. Include the following:  

a. � Identify each reused or salvaged material, its cost , and its 
replacement value.  

b. � Identify each recycled-content material, its post-c onsumer and 
pre-consumer recycled content as a percentage the p roduct™s weight, 
its cost, its combined recycled content value (defi ned as the sum of 
the post-consumer recycled content value plus one-h alf of the 
pre-consumer recycled content value), and the total  combined recycled 
content value for all materials as a percentage of total materials 
costs.  

c. � Identify each regional material, its cost, its manu facturing 
location, the distance of this location from the Pr oject site, the 
source location for each raw material component of the material, the 
distance of these extraction locations from the Pro ject site, and the 
total value of regional materials as a percentage o f total materials 
costs.  
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d. � Identify each biobased material, its source, its co st, and the total 
value of biobased materials as a percentage of tota l materials costs. 
Also provide the total value of rapidly renewable m aterials (materials 
made from plants that are harvested in less than a 10-year cycle) as 
a percentage of total materials costs.  

e. � Identify each wood-based material, its cost, the to tal wood-based 
materials cost, each FSC Certified wood material, i ts cost, and the 
total value of Certified wood as a percentage of to tal wood-based 
materials costs.  

2. � Provide final versions of the above spreadsheets to  the Owner and 
Architect not more than 14 days after Substantial C ompletion.  

C. � Construction Waste Management: See Section 01 74 19  œConstruction Waste 
Management �  for submittal requirements.  

D. � Construction Indoor Air Quality (IAQ) Management: S ubmittals must include 
the following:  

1. � Not more than 30 days after the Preconstruction Mee ting, prepare and 
submit for the Architect and Owner™s approval, an e lectronic copy of the 
draft Construction IAQ Management Plan in an electr onic file including, 
but not limited to, descriptions of the following:  

2. � Instruction procedures for meeting or exceeding the  minimum requirements 
of the Sheet Metal and Air Conditioning National Co ntractors Association 
(SMACNA) IAQ Guidelines for Occupied Buildings Unde r Construction, 1995, 
Chapter 3, including procedures for HVAC Protection , Source Control, 
Pathway Interruption, Housekeeping, and Scheduling  

a. � Instruction procedures for protecting absorptive ma terials stored 
on-site or installed from moisture damage  

b. � Schedule of submission to Architect of photographs of on-site 
construction IAQ management measures such as protec tion of ducts and 
on-site stored oil installed absorptive materials  

c. � Instruction procedures if air handlers must be used  during 
construction, including a description of filtration  media to be used 
at each return air grille  

d. � Instruction procedure for replacing all air-filtrat ion media 
immediately prior to occupancy after completion of construction, 
including a description of filtration media to be u sed at each air 
handling or air supply unit  

3. � Not more than 30 days following receipt of the appr oved draft CIAQMP, 
submit an electronic copy of the approved CIAQMP in  an electronic file, 
along with the following:  

a. � Manufacturer™s cut sheets and product data highligh ting the Minimum 
Efficiency Reporting Value (MERV) for all filtratio n media to be 
installed at return air grilles during construction  if permanently 
installed AHUs are used during construction.  

b. � Manufacturer™s cut sheets and product data highligh ting the Minimum 
Efficiency Reporting Value (MERV) for filtration me dia in all air 
handling units (AHUs).  

4. � Not more than 14 days after Substantial Completion provide the following:  
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a. � Documentation verifying required replacement of air  filtration media 
in all air handling units (AHUs) after the completi on of construction 
and prior to occupancy and, if applicable, required  installation of 
filtration during construction.  

b. � Minimum of 18 Construction photographs: Six photogr aphs taken on three 
different occasions during construction of the SMAC NA approaches 
employed, along with a brief description of each ap proach, documenting 
implementation of the IAQ management measures, such  as protection of 
ducts and on-site stored or installed absorptive ma terials.  

c. � A copy of the report from testing and inspecting ag ency documenting 
the results of IAQ testing, demonstrating conforman ce with IAQ testing 
procedures and requirements defined in Section 01 8 1 09 œTesting for 
Indoor Air Quality. �   

E. � Commissioning: See Section 01 91 00 œGeneral Commis sioning Requirements �  
for submittal requirements.  

F. � Sustainable Design Progress Reports: Concurrent wit h each Application for 
Payment, submit reports for the following:  

1. � Construction Waste Management: Waste reduction prog ress reports and logs 
complying with the requirements of Section 01 74 19  � Construction Waste 
Management. �   

2. � Construction IAQ Management: See details below unde r Section 3.2 
Construction Indoor Air Quality Management for Cons truction IAQ 
management progress report requirements.  

1.6 � QUALITY ASSURANCE  

A. � Preconstruction Meeting: After award of Contract an d prior to the 
commencement of the Work, schedule and conduct meet ing with Owner, 
Architect, and all Subcontractors to discuss the Co nstruction Waste 
Management Plan, the required Construction Indoor A ir Quality (IAQ) 
Management Plan, and all other Sustainable Design R equirements. The purpose 
of this meeting is to develop a mutual understandin g of the Project’s 
Sustainable Design Requirements and coordination of  the Contractor’s 
management of these requirements with the Contracti ng Officer and the 
Construction Quality Manager.  

B. � Construction Job Conferences: The status of complia nce with the Sustainable 
Design Requirements of these specifications will be  an agenda item at all 
regular job meetings conducted during the course of  work at the site.  

PART 2 - �PRODUCTS  

2.1 � PRODUCT ENVIRONMENTAL REQUIREMENTS  

A. � Site Clearing: Topsoil shall be provided by the Con tractor from on-site 
material which has been stockpiled for reuse. Off-s ite borrow should only 
be used when on-site sources are exhausted. Chip an d/or compost on site all 
vegetated material identified for removal.  

B. � Do not burn rubbish, organic matter, etc. or any ma terial on the site. Dispose 
of legally in accordance with Specifications Sectio ns 01 74 19.  

C. � Exterior Lighting Fixtures:  
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1. � All exterior luminaires must emit 0% of the total i nitial designed fixture 
lumens at an angle above 90° from nadir and/or meet  the requirements of 
the Dark Sky certification program.  

2. � Exterior lighting cannot exceed 80% of the lighting  power densities 
defined by ASHRAE/IESNA Standard 90.1-2004, Exterio r Lighting Section, 
without amendments.  

3. � No lighting of building facades or landscape featur es is permitted.  

D. � Herbicides and Pest Control: Herbicides shall not b e permitted, and pest 
control measures shall utilize EPA-registered biope sticides only.  

E. � Irrigation Systems: Any permanent landscape irrigat ion systems must be 
supplied entirely by collected rainwater or graywat er and must be comprised 
of below-grade drip emitters controlled by moisture  sensors. Timer controls 
shall not be permitted.  

F. � Water-Conserving Fixtures: Plumbing fixtures and fi ttings shall use in 
aggregate at least 40% less water than the water us e baseline calculated 
for the building after meeting the Energy Policy Ac t of 1992 fixture 
performance requirements. Flow and flush rates shal l not exceed the 
following:  

1. � Toilets: no more than 1.3 gallons per flush, otherw ise be dual flush 
1.6/0.8 gallons per flush, and have documented bowl  evacuation capability 
per MaP testing of at least 400 grams  

2. � Urinals: Water sense rated with no more than 0.125 gallons per flush or 
use where considered appropriate. 

3. � Lavatory Faucets: 0.5 gpm with automatic faucet con trols  

4. � Kitchen Sink Lavatories: 2.2 gpm 

5. � Showerheads: no more than 1.5gpm 

G. � Process Water Use: Employ strategies that in aggreg ate result in 20% less 
water use than the process water use baseline for t he building after meeting 
the commercial equipment and HVAC performance requi rements as listed in the 
Table below. For equipment not addressed by EPACT 2 005 or the list below, 
additional equipment performance requirements may b e proposed provided 
documentation supporting the proposed benchmark or industry standard is 
submitted.  

1. � Dishwasher with Racks: 1.0 gallons/rack  

2. � Ice Machine: 20 gallons/100 pounds ice for machines  making over 175 pounds 
of ice per day; 30 gallons/100 pounds ice for machi nes making less than 
175 ice per day. Avoid water-cooled machines.  

3. � Food Steamer: 2 gallons/hour. Use only boilerless s teamers.  

4. � Pre-Rinse Spray Valves: 1.4 gallons/minute  

5. � Kitchen Pot-Washing Sinks: 2.2 gallons/minute  

H. � Elimination of CFCs AND HCFCs:  

1. � Ozone Protection: Base building cooling equipment s hall contain no 
refrigerants other than the following: HCFC-123, HF C-134a, HFC-245fa, 
HFC-407c, or HFC 410a.  

2. � Fire suppression systems may not contain ozone-depl eting substances.  
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3. � Extruded polystyrene insulation (XPS) and closed-ce ll spray foam 
polyurethane insulation shall not be manufactured w ith 
hydrochlorofluorocarbon (HCFC) blowing agents.  

I. � Appliances and Equipment: All Energy Star eligible equipment and appliances, 
including office equipment, computers and printers,  electronics, and 
commercial food service equipment (excluding HVAC a nd lighting components), 
shall be qualified by EPA™s Energy Star program.  

J. � HVAC Distribution Efficiency:  

1. � All duct systems shall be constructed of galvanized  sheet metal, 
aluminum, or stainless steel as deemed appropriate based on the 
application requirements. No fiberglass duct board shall be permitted.  

2. � All medium- and high-pressure ductwork systems shal l be pressure-tested 
in accordance with the current SMACNA standards.  

3. � All ductwork shall be externally insulated. No inte rior duct liner shall 
be permitted.  

4. � Where possible, all air terminal connections shall be hard-connected with 
sheet metal ductwork. If flexible ductwork is used,  no flexible duct 
extension shall be more than six feet in length.  

5. � All HVAC equipment shall be isolated from the ductw ork system with 
flexible duct connectors to minimize the transmitta nce of vibration.  

6. � All supply and return air branch ducts shall includ e the appropriate style 
of volume damper. Air terminal devices such as gril les, registers, and 
diffusers shall be balanced at duct branch dampers,  not at terminal face.  

K. � Measurement and Verification: Install controls and monitoring devices as 
required by MEP divisions order to comply with Inte rnational Performance 
Measurement & Verification Protocol (IPMVP), Volume  III: Concepts and 
Options for Determining Energy Savings in New Const ruction, April 2003, 
Option D.  

1. � The IPMVP provides guidance on situation-appropriat e application of 
measurement and verification strategies.  

L. � Salvaged or Reused materials: There shall be no sub stitutions for specified 
salvaged and reused materials and products.  

1. � Salvaged materials: Use of salvaged materials reduc es impacts of disposal 
and manufacturing of replacements.  

M. � Recycled Content of Materials:  

1. � Provide building materials with recycled content su ch that post-consumer 
recycled content value plus half the pre-consumer r ecycled content value 
constitutes a minimum of 30% of the cost of materia ls used for the Project, 
exclusive of all MEP equipment, labor, and delivery  costs. The Contractor 
shall make all attempts to maximize the procurement  of materials with 
recycled content.  

a. � The post-consumer recycled content value of a mater ial shall be 
determined by dividing the weight of post-consumer recycled content 
by the total weight of the material and multiplying  by the cost of 
the material.  

b. � Do not include mechanical and electrical components  in the 
calculations.  



Lebanon VA Medical Center 
Behavioral Health Complex 
Lebanon, PA 17042 

May 18, 2012  
Issued for Bid  

VA Project No. 595-109  
Project No. 3468  

 

 018111-12   
�

c. � Do not include labor and delivery costs in the calc ulations.  

d. � Recycled content of materials shall be defined acco rding to the 
Federal Trade Commission™s œGuide for the Use of En vironmental 
Marketing Claims, �  16 CFR 260.7 (e).  

e. � Utilize all on-site existing paving materials that are scheduled for 
demolition as granulated fill, and include the cost  of this material 
had it been purchased in the calculations for recyc led content value.  

f. � The materials in the following list must contain th e minimum recycled 
content indicated:  

Category � Minimum Recycled 
Content �

Compost/mulch  100% post-consumer  

Asphaltic Concrete Paving  25% post-consumer  

Cast-in-Place Concrete  6% pre-consumer  

 20% pre-consumer  

Steel Reinforcing Bars  90% combined  

Structural Steel Shapes  90% combined  

Steel Joists  75% combined  

Steel Deck  75% combined  

Steel Fabrications  60% combined  

Steel Studs  30% combined  

Steel Roofing  30% post-consumer  

Aluminum Fabrications  35% combined  

Rigid Insulation  20% pre-consumer  

Batt insulation   

- - - END OF SECTION - - -  
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SECTION 01 81 13  

VOLATILE ORGANIC COMPOUND (VOC) LIMITS FOR ADHESIVE S, SEALANTS, PAINTS AND 
COATINGS  

�PART- 1 - GENERAL 
 
Summary 
This Section includes requirements for volatile org anic compound (VOC) content 
in adhesives and sealants used for the project.  Th e criteria are included as part 
of the LEED Building requirements for the project. 
 
Related Sections :  
The following Sections contain requirements that re late to this Section: 

1.1 � All sections in the Specifications with Interior ad hesive or sealant  

1.2 � Division 1, Section 018119: “Construction Indoor Ai r Quality (IAQ) 
Management”, for requirements for the Construction IAQ Management Plan. 
 
PERFORMANCE REQUIREMENTS 
 
LEED BUILDING – GENERAL REQUIREMENTS 

A. � Implement practices and procedures to meet the proj ect’s environmental 
goals, which include achieving a LEED™ 2009 New Con struction Silver rating. 
Specific project goals which may impact this and th e other sections of this 
specification include: use of recycled-content mate rials; use of 
locally-manufactured materials; use of low-emitting  materials; use of 
certified wood products; construction waste recycli ng; and the 
implementation of a construction indoor air quality  management plan. Ensure 
that the requirements related to these goals, as de fined in this Section 
and other Sections of the contract documents, are i mplemented to the fullest 
extent. Substitutions or other changes to the work shall not be allowed if 
such changes substantially compromise the stated LE ED Building criteria. 

 
REFERENCES 

1.3 � Rule 1168 – “Adhesive and Sealant Applications”, am ended 7 January 2005: 
South Coast Air Quality Management District (SCAQMD ), State of California, 
www.aqmd.gov  

1.4 � GreenSeal Standard 36 (GS-36) for Commercial Adhesi ves, effective date 
October 19, 2000.  

1.5 � GreenSeal Standard 11 (GS-11), First Edition, May 2 0, 1993 

1.6 � GreenSeal Standard 03 (GS-03), Anti-Corrosive Paint s, Second Edition, 
January 7, 1997 

1.7 � Rule 1113 – “Architectural Coatings”. Rule in effec t January 1, 2004. South 
Coast Air Quality Management District (SCAQMD), Sta te of California, www.aqmd.gov
  
 
VOC REQUIREMENTS FOR INTERIOR ADHESIVES AND SEALANTS 
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The volatile organic compound (VOC) content of inte rior adhesives and sealants 
used in this project shall not exceed the limits de fined in Rule 1168 – “Adhesive 
and Sealant Applications”  of the South Coast Air Quality Management District  
(SCAQMD), of the State of California.  

 
The VOC limits defined by SCAQMD are as follows. Al l VOC limits are defined 
in grams per liter, less water and less exempt comp ounds. 

 
 General:  

Unless otherwise specified below, the VOC content o f all adhesives and sealants 
shall not be in excess of 250 grams per liter. 

 
For specified building construction related applica tions, the allowable VOC 
content is as follows: 

 
 Adhesive VOC Limits 

  
 Architectural Applications:  
 Indoor carpet adhesive   50 
 Carpet pad adhesive    50 
 Wood Flooring adhesive   100 
 Rubber floor adhesive    60 
 Subfloor adhesive    50 
 Ceramic tile adhesive    65 
 VCT and asphalt tile adhesive  50  
 Drywall and panel adhesive   50 
 Cove base adhesive    50 
 Multipurpose construction adhesive  70 
 Structural glazing adhesive   100 

   
 

 Specialty Applications:  
     PVC welding     510          

 CPVC welding     490   
 ABS welding     325 
 Plastic cement welding   250   
 Adhesive primer for plastic   550   
 Contact Adhesive    80 
 Special Purpose Contact Adhesive  250   
 Adhesive Primer for Traffic Marking Tape 150   
 Structural Wood Member Adhesive  140   
 Sheet Applied Rubber Lining Operations  850 
 Top and Trim Adhesive    250    

 
Substrate Specific Applications: 

 Metal to metal     30 
            Plastic foams   50 
 Porous material (except wood)  50 
 Wood      30 

  Fiberglass     80 
 

Sealant VOC Limits: 
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 Architectural      250 
 Single Ply Roof Material Installation/Repair  450 
 Nonmembrane Roof Installation/Repair  300 
 Other        420 

 
Sealant Primer:  

 Architectural – Nonporous    250 
 Architectural – Porous    775 
 Other       750 

 
VOC LIMTS FOR PAINTS AND COATINGS 
 

The volatile organic compound (VOC) content of inte rior paints, primers, and 
coatings used in this project shall not exceed the limits below as defined in 
GreenSeal Standard 11 (GS-11), First Edition, May 2 0, 1993. 
 

Paints, Primers, and Coatings:  
 Flat Finishes      50 
 Non-Flat Finishes (i.e. satin, gloss)   150 

 
The volatile organic compound (VOC) content of inte rior anti-corrosive and 
anti-rust paints used in this project shall not exc eed the limits defined in 
GreenSeal Standard 03 (GS-03), Anti-Corrosive Paint s, Second Edition, January 
7, 1997 
 

Anti-Corrosive Paint Finishes    250 
 
The volatile organic compound (VOC) content of inte rior Clear wood finishes, 
floor coatings, stains, sealers, and shellacs used in this project shall not 
exceed the limits defined in Rule 1113 – “Architect ural Coatings”. Rule in 
effect January 1, 2004. South Coast Air Quality Man agement District (SCAQMD), 
State of California, www.aqmd.gov   
 

Architectural Coatings: Clear Wood Finish: Varnish   
 350 
 Clear Wood Finish: Laquer    550 
 Stains       250 
 Floor Coatings      100 

Water Proofing Sealers     250 
Sanding Sealers     275 
All Other Sealers     200 
Shellac: Clear      730 
Shellac: Pigmented     550 

END OF SECTION  
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SECTION 01 81 19 

CONSTRUCTION INDOOR AIR QUALITY (IAQ) MANAGEMENT  

PART 1 - �GENERAL 
 

CONSTRUCTION IAQ MANAGEMENT GOALS FOR THE PROJECT  
The Owner has established that this Project shall m inimize the detrimental impacts 
on Indoor Air Quality (IAQ) resulting from construc tion activities. Factors that 
contaminate indoor air, such as dust entering HVAC systems and ductwork, improper 
storage of materials on-site, poor housekeeping, sh all be minimized.  

 
Summary 
This Section includes requirements for the developm ent of a Construction Indoor 
Air Quality Management Plan (alternately referred t o as “the Plan”). Develop the 
Plan for approval by the Owner and Architect. The P lan shall be implemented 
throughout the duration of the project construction , and shall be documented as 
outlined in the Submittal Requirements of Item 1.08  below. The Plan is included 
as part of the LEED BUILDING requirements for the p roject. 

 
Related Sections  

1. � All sections of the Specifications related to inter ior construction, MEP 
systems, and items affecting indoor air quality. 

2. � Division 1, Section 018113  – Volatile Organic Compound (VOC) Limits For 
Adhesives, Sealants, Paints and Coatings 

3. � Section 09900 – Painting and Finishing. 

 
PERFORMANCE REQUIREMENTS 
 
LEED BUILDING – GENERAL REQUIREMENTS 

A. � Implement practices and procedures to meet the proj ect’s environmental 
goals, which include achieving a LEED™ 2009 New Con struction Silver rating. 
Specific project goals which may impact this and th e other sections of this 
specification include: use of recycled-content mate rials; use of 
locally-manufactured materials; use of low-emitting  materials; use of 
certified wood products; construction waste recycli ng; and the 
implementation of a construction indoor air quality  management plan. Ensure 
that the requirements related to these goals, as de fined in this Section 
and other Sections of the contract documents, are i mplemented to the fullest 
extent. Substitutions or other changes to the work shall not be allowed if 
such changes substantially compromise the stated LE ED Building criteria. 

 
Comply with LEED (Leadership in Energy and Environm ental Design) Green 
Building Rating System BD+C, Version 3, Silver. 

 
REFERENCES 

1. � “IAQ Guidelines for Occupied Buildings Under Constr uction”, Second 
Edition, 2007 , The Sheet Metal and Air Conditioner Contractors Nat ional 
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Association (SMACNA). (703) 803-2980, www.smacna.or g. 

2. � ANSI/ASHRAE 52.2-1999, “Method of Testing General V entilation 
Air-Cleaning Devices for Removal Efficiency by Part icle Size”, 
www.ashrae.org  

 
DEFINITIONS 

1. � Volatile Organic Compounds (VOC’s): Chemical compou nds common in and emitted 
by many building products, including solvents in pa ints, coatings, adhesives 
and sealants, wood preservatives; composite wood bi nder, and foam insulations.  
Not all VOC’s are harmful, but many of those contai ned within building products 
contribute to the formation of smog and irritate (a t best) building occupants 
by their smell and/or health impact. 

2. � Materials that act as “sinks” for VOC contamination : Absorptive materials, 
typically dry and soft (such as  textiles, carpetin g, acoustical ceiling tiles 
and gypsum board) that readily absorb VOC’s emitted  by “source” materials and 
release them over a prolonged  period of time.   

3. � Materials that act as “sources” for VOC contaminati on:  Products with high VOC 
contents that emit VOC’s either rapidly during appl ication and curing 
(typically "wet" products, such as paints, sealants , adhesives, caulks and 
sealers) or over a prolonged period (typically “dry ” products such flooring 
coverings with plasticizers and engineered wood wit h formaldehyde). 

 
CONSTRUCTION IAQ MANAGEMENT PLAN 

 
Prepare and submit a Construction IAQ Management Pl an to the Owner for approval. 
The Construction IAQ Management Plan shall meet the  following criteria: 

a. � Construction activities shall be planned to meet or  exceed the minimum 
requirements of the Sheet Metal and Air Conditionin g National 
Contractors’ Association (SMACNA) “IAQ Guidelines f or Occupied 
Buildings under Construction”, Second Edition, 2007 . 

b. � Absorptive materials shall be protected from moistu re damage when 
stored on-site and after installation. 

c. � If air handlers are to be used during construction,  filtration with 
a Minimum Efficiency Reporting Value (MERV) of 8 mu st be at each return 
air grill, as determined by ASHRAE 52.2-1999. 

d. � Filtration media shall be replaced immediately prio r to occupancy. 
Filtration media shall have a Minimum Efficiency Re porting Value 
(MERV) of 13 as determined by ASHRAE 52.2-1999. 

e. � A “Sequence of Finish Installation Plan” shall be d eveloped, 
highlighting measures to reduce the absorption of V OCs by materials 
that act as “sinks”.  

 
Upon approval of the Plan by the Owner and Architec t, it shall be 
implemented through the duration of the constructio n process, and 
documented in accordance with the Submittal Require ments of Item 1.08  
below. 

 
 Further description of the Construction IAQ Manage ment 
Plan requirements is as follows: 
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1) �  1. SMACNA Guidelines: Chapter 3 of the referenced “IAQ 
Guidelines for Occupied Buildings Under Constructio n”, outline IAQ 
measures in five categories as listed below. The Co nstruction IAQ 
Management Plan shall be organized in accordance wi th the SMACNA 
format, and shall address measures to be implemente d in each of 
the five categories (including subsections). All su bsections shall 
be listed in the Plan; items that are not applicabl e for this 
project should be listed as such. 

 
  HVAC Protection 

• Return Side 
• Central Filtration 
• Supply Side 
• Duct Cleaning 

 
Source Control 
• Product Substitution 
• Modifying Equipment Operation 
• Changing Work Practices 
• Local Exhaust 
• Air Cleaning 
• Cover or Seal 

 
Pathway Interruption 
• Depressurize Work Area 
• Pressurize Occupied Space 
• Erect Barriers to Contain Construction Areas 
• Relocate Pollutant Sources 
• Temporarily Seal the Building 

  
Housekeeping 

  
Scheduling 

f. � Protect of Materials from Moisture Damage: As part of the 
“Housekeeping” section of the Construction IAQ Mana gement Plan, 
measures to prevent installed materials or material  stored on-site 
from moisture damage shall be described. This secti on should also 
describe measures to be taken if moisture damage do es occur to 
absorptive materials during the course of construct ion. 

g. � Replacement of Filtration Media: Under the “HVAC Pr otection” section 
of the Construction IAQ Management Plan, a descript ion of the 
filtration media in all ventilation equipment shall  be provided. The 
description shall include replacement criteria for filtration media 
during construction, and confirmation of filtration  media replacement 
for all equipment immediately prior to occupancy. 

  

h. � Sequence of Finish Installation for Materials: Wher e feasible, 
absorptive materials shall be installed after the i nstallation of 
materials or finishes which have high short-term em issions of VOC’s, 
formaldehyde, particulates, or other air-borne comp ounds. Absorptive 
materials include, but are not limited to: carpets;  acoustical ceiling 
panels; fabric wall coverings; insulations (exposed  to the 
airstream); upholstered furnishings; and other wove n, fibrous or 
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porous materials. Materials with high short-term em issions include, 
but are not limited to: adhesives, sealants and gla zing compounds 
(specifically those with petrochemical vehicles or carriers); paints, 
wood preservatives and finishes; control and/or exp ansion joint 
fillers; hard finishes requiring adhesive installat ion; gypsum board 
(with associated finish processes and products); an d composite or 
engineered wood products with formaldehyde binders.  

 
 Develop a separate sequencing plan that identifies  
feasible opportunities to meet the above-stated goa ls for 
the project. The plan shall be submitted to the Arc hitect 
and Owner in accordance with the Submittal Requirem ents 
of Item 1.08 of this specification. 

i. � Implementation and Coordination: Implement the Cons truction IAQ 
Management Plan, and coordinate the Plan with all a ffected trades. 
Designate one individual as the Construction IAQ Re presentative, who 
will be responsible for communicating the progress of the Plan with 
the Owner and Architect on a regular basis, and for  assembling the 
required LEED documentation. Include provisions in the Construction 
IAQ Management Plan for addressing conditions in th e field that do 
not adhere to the Plan, including provisions to imp lement a stop work 
order, or to rectify non-compliant conditions. 

1.2 � SUBMITTALS 
 

 Submit the following LEED-required records and doc uments: 

1. � A copy of the Construction IAQ Management Plan as d efined in section 1.07 
of this specification. 

  

2. � Product cut-sheets for all filtration media used du ring construction and 
installed immediately prior to occupancy, with MERV  values highlighted. 
Cut sheets shall be submitted with the Contactor’s or Subcontractor’s 
‘approved’ stamp as confirmation that the products are the products 
installed on the project. 

3. � Provide the Architect or Owner’s Representative wit h a minimum of 18 
photographs comprising of at least six photographs taken on three 
different occasions during construction. The photog raphs shall document 
the implementation of each of the measures followed  in the Construction 
IAQ Management Plan throughout the course of the pr oject construction. 
Examples include photographs of ductwork sealing an d protection, 
temporary ventilation measures, and conditions of o n-site materials 
storage (to prevent moisture damage). Photographs s hall be submitted with 
brief descriptions of the Construction IAQ Manageme nt Plan measure 
documented, or be referenced to project meeting min utes or similar 
project documents which reference to the Constructi on IAQ Management Plan 
measure documented. 

PART 2 - �– PRODUCTS 
 

Not used. 
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PART 3 - �– EXECUTION 
 
Not used. 

END OF SECTION 018119 �
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SECTION 01 91 00  
GENERAL COMMISSIONING REQUIREMENTS 

PART 1 - �GENERAL 

1.1 � DESCRIPTION: 

A. � This Section 01 91 00  GENERAL COMMISSIONING REQUIREMENTS shall form the basis 
of the construction phase commissioning process and  procedures.  The 
Commissioning Agent shall add, modify, and refine t he commissioning procedures, 
as approved by the Department of Veterans Affairs ( VA), to suit field 
conditions and actual manufacturer's equipment, inc orporate test data and 
procedure results, and provide detailed scheduling for all commissioning 
tasks. 

B. � Various sections of the project specifications requ ire equipment startup, 
testing, and adjusting services. Requirements for s tartup, testing, and 
adjusting services specified in the Division 7, Div ision 21, Division 22, 
Division 23, Division 26, Division 27, Division 28,  and Division 31 series 
sections of these specifications are intended to be  provided in 
coordination with the commissioning services and ar e not intended to 
duplicate services. The Contractor shall coordinate  the work required by 
individual specification sections with the commissi oning services 
requirements specified herein.  

C. � Where individual testing, adjusting, or related ser vices are required in 
the project specifications and not specifically req uired by this 
commissioning requirements specification, the speci fied services shall be 
provided and copies of documentation, as required b y those specifications 
shall be submitted to the VA and the Commissioning Agent to be indexed for 
future reference.  

D. � Where training or educational services for VA are r equired and specified 
in other sections of the specifications, including but not limited to 
Division 7, Division 8, Division 21, Division 22, D ivision 23, Division 
26, Division 27, Division 28, and Division 31 serie s sections of the 
specification, these services are intended to be pr ovided in addition to 
the training and educational services specified her ein. 

E. � Commissioning is a systematic process of verifying that the building 
systems perform interactively according to the cons truction documents and 
the VA's operational needs. The commissioning proce ss shall encompass and 
coordinate the system documentation, equipment star tup, control system 
calibration, testing and balancing, performance tes ting and training. 
Commissioning during the construction, and post-occ upancy phases is 
intended to achieve the following specific objectiv es according to the 
contract documents: 

1. � Verify that the applicable equipment and systems ar e installed in 
accordance with the contact documents and according  to the manufacturer's 
recommendations. 

2. � Verify and document proper integrated performance o f equipment and 
systems. 

3. � Verify that Operations & Maintenance documentation is complete. 
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4. � Verify that all components requiring servicing can be accessed, 
serviced and removed without disturbing nearby comp onents including 
ducts, piping, cabling or wiring. 

5. � Verify that the VA's operating personnel are adequa tely trained to 
enable them to operate, monitor, adjust, maintain, and repair building 
systems in an effective and energy-efficient manner . 

6. � Document the successful achievement of the commissi oning objectives 
listed above. 

F. � The commissioning process does not take away from o r reduce the responsibility 
of the Contractor to provide a finished and fully f unctioning product. 

1.2 � CONTRACTUAL RELATIONSHIPS: 

A. � For this construction project, the Department of Ve terans Affairs contracts 
with a Contractor to provide construction services.   The contracts are 
administered by the VA Contracting Officer and the Resident Engineer as the 
designated representative of the Contracting Office r.  On this project, the 
authority to modify the contract in any way is stri ctly limited to the authority 
of the Contracting Officer and the Resident Enginee r.   

B. � In this structure, only two contract parties are re cognized and 
communications on contractual issues are strictly l imited to VA Resident 
Engineer and the Contractor.  It is the practice of  the VA to require that 
communications between other parties to the contrac ts (Subcontractors and 
Vendors) be conducted through the Resident Engineer  and Contractor.  It 
is also the practice of the VA that communications between other parties 
of the project (Commissioning Agent and Architect/E ngineer) be conducted 
through the Resident Engineer.   

C. � Whole Building Commissioning is a process that reli es upon frequent and 
direct communications, as well as collaboration bet ween all parties to the 
construction process.  By its nature, a high level of communication and 
cooperation between the Commissioning Agent and all  other parties 
(Architects, Engineers, Subcontractors, Vendors, th ird party testing 
agencies, etc) is essential to the success of the C ommissioning effort.   

D. � With these fundamental practices in mind, the commi ssioning process 
described herein has been developed to recognize th at, in the execution 
of the Commissioning Process, the Commissioning Age nt must develop 
effective methods to communicate with every member of the construction team 
involved in delivering commissioned systems while s imultaneously 
respecting the exclusive contract authority of the Contracting Officer and 
Resident Engineer.   Thus, the procedures outlined in this specification 
must be executed within the following limitations: 

1. � No communications (verbal or written) from the Comm issioning Agent shall 
be deemed to constitute direction that modifies the  terms of any contract 
between the Department of Veterans Affairs and the Contractor. 

2. � Commissioning Issues identified by the Commissionin g Agent will be 
delivered to the Resident Engineer and copied to th e designated 
Commissioning Representatives for the Contractor an d subcontractors on 
the Commissioning Team for information only in orde r to expedite the 
communication process.  These issues must be unders tood as the 
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professional opinion of the Commissioning Agent and  as suggestions for 
resolution.   

3. � In the event that any Commissioning Issues and sugg ested resolutions 
are deemed by the Resident Engineer to require eith er an official 
interpretation of the construction documents or req uire a modification 
of the contract documents, the Contracting Officer or Resident Engineer 
will issue an official directive to this effect. 

4. � All parties to the Commissioning Process shall be i ndividually 
responsible for alerting the Resident Engineer of a ny issues that they 
deem to constitute a potential contract change prio r to acting on these 
issues.  

5. � Authority for resolution or modification of design and construction 
issues rests solely with the Contracting Officer or  Resident Engineer, 
with appropriate technical guidance from the Archit ect/Engineer and/or 
Commissioning Agent. 

1.3 � RELATED WORK: 

A. � Section 01 00 00 GENERAL REQUIREMENTS. 

B. � Section 07 08 00 FACILITY EXTERIOR CLOSURE COMMISSI ONING. 

C. � Section 21 08 00 COMMISSIONING OF FIRE PROTECTION S YSTEMS. 

D. � Section 22 08 00 COMMISSIONING OF PLUMBING SYSTEMS.  

E. � Section 23 08 00 COMMISSIONING OF HVAC SYSTEMS. 

F. � Section 26 08 00 COMMISSIONING OF ELECTRICAL SYSTEM S. 

G. � Section 27 08 00 COMMISSIONING OF COMMUNICATIONS SY STEMS. 

H. � Section 28 08 00 COMMISSIONING OF ELECTRONIC SAFETY  AND SECURITY SYSTEMS. 

1.4 � SUMMARY: 

A. � This Section includes general requirements that app ly to implementation of 
commissioning without regard to systems, subsystems , and equipment being 
commissioned. 

B. � The commissioning activities have been developed to  support the VA 
requirements to meet guidelines for Federal Leaders hip in Environmental, 
Energy, and Economic Performance.   

C. � The commissioning activities have been developed to  support the United 
States Green Building Council (USGBC) LEED ™ rating  program and to support 
delivery of project performance in accordance with the VA requirements 
developed for the project. 

1. � Commissioning activities and documentation for the LEED™ section on “Energy 
and Atmosphere” and the prerequisite of “Fundamenta l Building Systems 
Commissioning.” 

2. � Commissioning activities and documentation for the LEED™ section on 
“Energy and Atmosphere” requirements for the “Enhan ced Building System 
Commissioning” credit.  

3. � Activities and documentation for the LEED™ section on “Measurement and 
Verification” requirements for the Measurement and Verification 
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credit. 

D. � The commissioning activities have been developed to  support the Green 
Buildings Initiative Green Globes rating program an d to support delivery of 
project performance in accordance with the VA requi rements developed for the 
project. 

1.5 � DEFINITIONS : 

A. � Architect:   Includes Architect identified in the Contract for  Construction 
between the Department of Veterans Affairs and Cont ractor, plus 
consultant/design professionals responsible for des ign of fire suppression, 
plumbing, HVAC, controls for HVAC systems, electric al, communications, 
electronic safety and security, as well as other re lated systems. 

B. � CxA:   Commissioning Agent. 

C. � Commissioning Plan:  a document that is an overall plan that outlines t he 
commissioning process, commissioning team responsib ilities, schedule for 
commissioning activities, and commissioning documen ts. 

D. � Commissioning Issue:  a condition in the installation or function of a 
component, piece of equipment or system that affect s the system operations, 
maintenance, and/or repair. 

E. � Commissioning Observation:  a condition in the installation or function of 
a component, piece of equipment or system that may not be in compliance 
with the Contract Documents, or may not be in compl iance with the 
manufacturer's installation instruction, or may not  be in compliance with 
generally accepted industry standards.   

F. � Systems Functional Performance Test:  a test, or tests, of the dynamic 
function and operation of equipment and systems usi ng manual (direct 
observation) or monitoring methods. Systems Functio nal Performance 
Testing is the dynamic testing of systems (rather t han just components) 
under full operation (e.g., the chiller pump is tes ted interactively with 
the chiller functions to see if the pump ramps up a nd down to maintain the 
differential pressure setpoint).  Systems are teste d under various modes, 
such as during low cooling or heating loads, high l oads, component failures, 
unoccupied, varying outside air temperatures, fire alarm, power failure, 
etc.  The systems are run through all the control s ystem's sequences of 
operation and components are verified to be respond ing as the sequences 
state. Traditional air or water test and balancing (TAB) is not Systems 
Functional Performance Testing, in the commissionin g sense of the word.  
TAB's primary work is setting up the system flows a nd pressures as specified, 
while System Functional Performance Testing is veri fying that the system 
has already been set up properly and is functioning  in accordance with the 
Construction Documents. The Commissioning Agent dev elops the Systems 
Functional Performance Test Procedures in a sequent ial written form, 
coordinates, witnesses, and documents the actual te sting.  Systems 
Functional Performance Testing is performed by the Contractor.  Systems 
Functional Performance Tests are performed after st artups, control systems 
are complete and operational, TAB functions and Pre -Functional Checklists 
are complete. 

G. � System:   A system is defined as the entire set of componen ts, equipment, 
and subsystems which must be coordinated to work to gether during normal 
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operation to produce results for which the system i s designed. For example, 
air conditioning supply air is only one component o f an entire system which 
provides comfort conditions for a building. Other r elated components are 
return air, exhaust air, steam supply, chilled wate r supply, refrigerant 
supply, hot water supply, controls and electrical s ervice, etc. Another 
example of a system which involves several componen ts of different 
disciplines is a boiler installation. Efficient and  acceptable boiler 
operation depends upon the coordination and proper operation of the fuel 
supply, combustion air, controls, steam, feedwater supply, condensate 
return and other related components. 

H. � Pre-Functional Checklist : a list of items provided by the Commissioning 
Agent to the Contractor that require inspection and  elementary component 
tests conducted to verify proper installation of eq uipment. Pre-Functional 
Checklists are primarily static inspections and pro cedures to prepare the 
equipment or system for initial operation (e.g., be lt tension, oil levels 
OK, labels affixed, gages in place, sensors calibra ted, etc.).  However, 
some Pre-Functional Checklist items entail simple t esting of the function 
of a component, a piece of equipment or system (suc h as measuring the 
voltage imbalance on a three-phase pump motor of a chiller system).  The 
term “Pre-Functional” refers to before Systems Func tional Performance 
Testing.  Pre-Functional Checklists augment and are  combined with the 
manufacturer's startup checklist and the Contractor 's Quality Control 
checklists. 

I. � Seasonal Functional Performance Testing:  a test or tests that are deferred 
until the system will experience conditions closer to their design 
conditions. 

J. � VA:  Includes the Contracting Officer, Resident Enginee r, or other 
authorized representative of the Department of Vete rans Affairs.   

K. � TAB:   Testing, Adjusting, and Balancing. 

1.6 � SYSTEMS TO BE COMMISSIONED: 

A. � Commissioning of a system or systems specified for this project is part of 
the construction process. Documentation and testing  of these systems, as well 
as training of the VA's Operation and Maintenance p ersonnel, is required in 
cooperation with the VA and the Commissioning Agent .  

B. � The following systems will be commissioned as part of this project: 

1. � Facility exterior closure (Division 7 and Division 8) 

a. � Roofs (Asphalt shingles, slate shingles, wood shing les, clay roof tiles, 
built-up bituminous, modified bituminous, , sprayed  cellulose 
insulation, flashing & sheet metal, roof specialtie s, and roof 
accessories) 

b. � Louvers and Vents  

c. � Sealants (Caulking, mechanical seals, and wind and vapor barriers) 

2. � Fire Suppression (Division 21) 

a. � Fire Protection System Wet-pipe fire suppression 

3. � Plumbing (Division 22) 
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a. � Domestic Hot Water systems (Domestic water heaters,  hot water 
circulating pumps and motors, controls, combustion 
burners/fans/motors). 

b. � Sewage Ejection Pumps (Sump level controls, pump al ternator, alarms 
and alarm panel, pumps and motors). 

4. � HVAC (Division 23) 

a. � Air Handling Systems (Fans, motors, Variable Speed Drives, cooling coils 
and control valves, heating coils and control valve s, filters, dampers, 
safeties such as smoke detectors or freezestats and  damper end switches, 
controls, gages, and vibration isolation). 

b. � Heating Hot Water Systems (controls, instrumentatio n and gages, 
flues, heating water pumps and motors, Variable Spe ed Drives, mixing 
valves). 

c. � Exhaust Fans (Fan, motor, Variable Speed Drives, co ntrols and 
safeties). 

d. � Direct Digital Control System (BACnet or similar Lo cal Area Network 
(LAN), Operator Work Station hardware and software,  building 
controller hardware and software, terminal unit con troller hardware 
and software, all sequences of operation, system ac curacy and 
response time). 

5. � Electrical (Division 26) 

a. � Utility Service Entrance Switchgear (Fuses and circ uit breaker settings, 
metering, mimic diagram, gages, and controls). 

b. � Utility Power Unit Substations (Transformers and ta p settings, fuses 
and circuit breaker settings, metering, gages, and controls). 

c. � Normal Power Distribution Systems (Grounding tests,  coordination 
study review, major circuit breaker settings, meter s and gages, and 
controls). 

d. � Lighting Controls (Control system hardware and soft ware, scene 
settings, zone settings, occupancy sensor interface , and unoccupied 
cycle control). 

e. � Uninterruptible Power Supply Systems and UPS Power Distribution 
Systems (Battery chargers, static and dynamic power  generators - i.e. 
inverters, MG sets, metering and controls, system p ower displays, 
and distribution panel circuit breakers). 

6. � Communications (Division 27) 

a. � Facility Telecommunications and Data Distribution S ystems. 

b. � Nurse Call (Local stations, system hardware and sof tware, reset 
functions, response time per activation, and notifi cation signals). 

c. � Address and Mass Notification Systems (Amplifiers a nd head-end 
hardware, speaker volume, and background noise - i. e. hiss or similar 
interference). 

d. � Healthcare Intercommunications and Program Systems (Local stations, 
system hardware and software, and notification sign als). 
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7. � Electronic Safety and Security (Division 28) 

a. � Fire Detection and Alarm (Master panel and software , addressable units 
- i.e. pull stations, flow detectors, hear detector s, etc., controls 
and alarm functions, horns/bells/door releases and other output devices, 
and fire command center functions - stairwell commu nications, stairwell 
pressurization fan start, mechanical systems shutdo wns). 

1.7 � COMMISSIONING TEAM: 

A. � Members Appointed by Contractor:   

1. � Contractor:  The designated person, company, or ent ity that plans, 
schedules and coordinates the commissioning activit ies for the 
construction team.   

2. � Contractor's Commissioning Representative(s):  Indi vidual(s), each 
having authority to act on behalf of the entity he or she represents, 
explicitly organized to implement the commissioning  process through 
coordinated actions.  The commissioning team shall consist of, but not 
be limited to, representatives of Contractor, inclu ding Project 
Superintendent and subcontractors, installers, supp liers, and 
specialists deemed appropriate by the Department of  Veterans Affairs 
(VA) and Commissioning Agent. 

B. � Members Appointed by VA: 

1. � Commissioning Agent:  The designated person, compan y, or entity that plans, 
schedules, and coordinates the commissioning team t o implement the 
commissioning process.  The VA will engage the CxA under a separate 
contract. 

2. � Representatives of the facility user and operation and maintenance 
personnel. 

3. � Architect and engineering design professionals. 

1.8 � VA'S COMMISSIONING RESPONSIBILITIES : 

A. � Appoint an individual, company or firm to act as th e Commissioning Agent.   

B. � Assign operation and maintenance personnel and sche dule them to 
participate in commissioning team activities includ ing, but not limited 
to, the following: 

1. � Coordination meetings. 

2. � Training in operation and maintenance of systems, s ubsystems, and 
equipment. 

3. � Testing meetings. 

4. � Witness and assist in Systems Functional Performanc e Testing. 

5. � Demonstration of operation of systems, subsystems, and equipment. 

C. � Provide the Construction Documents, prepared by Arc hitect and approved by VA, 
to the Commissioning Agent and for use in managing the commissioning process, 
developing the commissioning plan, systems manuals,  and reviewing the 
operation and maintenance training plan. 
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1.9 � CONTRACTOR'S COMMISSIONING RESPONSIBILITIES: 

A. � The Contractor shall assign a Commissioning Manager  to manage commissioning 
activities of the Contractor, and subcontractors.  

B. � The Contractor shall ensure that the commissioning responsibilities 
outlined in these specifications are included in al l subcontracts and that 
subcontractors comply with the requirements of thes e specifications. 

C. � The Contractor shall ensure that each installing su bcontractor shall 
assign representatives with expertise and authority  to act on behalf of 
the subcontractor and schedule them to participate in and perform 
commissioning team activities including, but not li mited to, the 
following: 

1. � Participate in commissioning coordination meetings.  

2. � Conduct operation and maintenance training sessions  in accordance with 
approved training plans. 

3. � Verify that Work is complete and systems are operat ional according to 
the Contract Documents, including calibration of in strumentation and 
controls. 

4. � Evaluate commissioning issues and commissioning obs ervations 
identified in the Commissioning Issues Log, field r eports, test reports 
or other commissioning documents. In collaboration with entity 
responsible for system and equipment installation, recommend 
corrective action. 

5. � Review and comment on commissioning documentation. 

6. � Participate in meetings to coordinate Systems Funct ional Performance 
Testing. 

7. � Provide schedule for operation and maintenance data  submittals, 
equipment startup, and testing to Commissioning Age nt for incorporation 
into the commissioning plan.   

8. � Provide information to the Commissioning Agent for developing 
commissioning plan. 

9. � Participate in training sessions for VA's operation  and maintenance 
personnel. 

10. � Provide technicians who are familiar with the const ruction and 
operation of installed systems and who shall develo p specific test 
procedures to conduct Systems Functional Performanc e Testing of 
installed systems. 

1.10 � COMMISSIONING AGENT'S RESPONSIBILITIES : 

A. � Organize and lead the commissioning team. 

B. � Prepare the commissioning plan.  See Paragraph 1.11 -A of this 
specification Section for further information.    

C. � Review and comment on selected submittals from the Contractor for general 
conformance with the Construction Documents.  Revie w and comment on the 
ability to test and operate the system and/or equip ment, including 
providing gages, controls and other components requ ired to operate, 
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maintain, and test the system.  Review and comment on performance 
expectations of systems and equipment and interface s between systems 
relating to the Construction Documents. 

D. � At the beginning of the construction phase, conduct  an initial construction 
phase coordination meeting for the purpose of revie wing the commissioning 
activities and establishing tentative schedules for  operation and 
maintenance submittals; operation and maintenance t raining sessions; TAB 
Work; Pre-Functional Checklists, Systems Functional  Performance Testing; 
and project completion. 

E. � Convene commissioning team meetings for the purpose  of coordination, 
communication, and conflict resolution; discuss sta tus of the 
commissioning processes.  Responsibilities include arranging for 
facilities, preparing agenda and attendance lists, and notifying 
participants.  The Commissioning Agent shall prepar e and distribute 
minutes to commissioning team members and attendees  within five workdays 
of the commissioning meeting. 

F. � Observe construction and report progress, observati ons and issues.    
Observe systems and equipment installation for adeq uate accessibility for 
maintenance and component replacement or repair, an d for general 
conformance with the Construction Documents. 

G. � Prepare Project specific Pre-Functional Checklists and Systems Functional 
Performance Test procedures. 

H. � Coordinate Systems Functional Performance Testing s chedule with the 
Contractor.   

I. � Witness selected systems startups.   

J. � Verify selected Pre-Functional Checklists completed  and submitted by the 
Contractor.   

K. � Witness and document Systems Functional Performance  Testing. 

L. � Compile test data, inspection reports, and certific ates and include them 
in the systems manual and commissioning report. 

M. � Review and comment on operation and maintenance (O& M) documentation and 
systems manual outline for compliance with the Cont ract Documents.  
Operation and maintenance documentation requirement s are specified in 
Paragraph 1.25, Section 01 00 00 GENERAL REQUIREMEN TS. 

N. � Review operation and maintenance training program d eveloped by the 
Contractor.  Verify training plans provide qualifie d instructors to 
conduct operation and maintenance training. 

O. � Prepare commissioning Field Observation Reports. 

P. � Prepare the Final Commissioning Report. 

Q. � Return to the site at 10 months into the 12 month w arranty period and review 
with facility staff the current building operation and the condition of 
outstanding issues related to the original and seas onal Systems Functional 
Performance Testing. Also interview facility staff and identify problems 
or concerns they have operating the building as ori ginally intended. Make 
suggestions for improvements and for recording thes e changes in the O&M 
manuals. Identify areas that may come under warrant y or under the original 
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construction contract. Assist facility staff in dev eloping reports, 
documents and requests for services to remedy outst anding problems. 

R. � Assemble the final commissioning documentation, inc luding the Final 
Commissioning Report and Addendum to the Final Comm issioning Report. 

1.11 � COMMISSIONING DOCUMENTATION: 

A. � Commissioning Plan:  A document, prepared by Commissioning Agent, that 
outlines the schedule, allocation of resources, and  documentation 
requirements of the commissioning process, and shal l include, but is not 
limited, to the following: 

1. � Plan for delivery and review of submittals, systems  manuals, and other 
documents and reports.  Identification of the relat ionship of these 
documents to other functions and a detailed descrip tion of submittals that 
are required to support the commissioning processes .  Submittal dates 
shall include the latest date approved submittals m ust be received without 
adversely affecting commissioning plan. 

2. � Description of the organization, layout, and conten t of commissioning 
documentation (including systems manual) and a deta iled description of 
documents to be provided along with identification of responsible 
parties. 

3. � Identification of systems and equipment to be commi ssioned. 

4. � Schedule of Commissioning Coordination meetings. 

5. � Identification of items that must be completed befo re the next operation 
can proceed. 

6. � Description of responsibilities of commissioning te am members. 

7. � Description of observations to be made. 

8. � Description of requirements for operation and maint enance training. 

9. � Schedule for commissioning activities with dates co ordinated with 
overall construction schedule. 

10. � Process and schedule for documenting changes on a c ontinuous basis 
to appear in Project Record Documents. 

11. � Process and schedule for completing prestart and st artup 
checklists for systems, subsystems, and equipment t o be verified and 
tested. 

12. � Preliminary Systems Functional Performance Test pro cedures.   

B. � Systems Functional Performance Test Procedures:   The Commissioning Agent will 
develop Systems Functional Performance Test Procedu res for each system to be 
commissioned, including subsystems, or equipment an d interfaces or interlocks 
with other systems.  Systems Functional Performance  Test Procedures will 
include a separate entry, with space for comments, for each item to be tested.  
Preliminary Systems Functional Performance Test Pro cedures will be provided 
to the VA, Architect/Engineer, and Contractor for r eview and comment.  The 
Systems Performance Test Procedure will include tes t procedures for each mode 
of operation and provide space to indicate whether the mode under test 
responded as required.  Each System Functional Perf ormance Test procedure, 
regardless of system, subsystem, or equipment being  tested, shall include, 
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but not be limited to, the following: 

1. � Name and identification code of tested system. 

2. � Test number. 

3. � Time and date of test. 

4. � Indication of whether the record is for a first tes t or retest following 
correction of a problem or issue. 

5. � Dated signatures of the person performing test and of the witness, if 
applicable. 

6. � Individuals present for test. 

7. � Observations and Issues. 

8. � Issue number, if any, generated as the result of te st. 

C. � Pre-Functional Checklists:   The Commissioning Agent will prepare 
Pre-Functional Checklists.  Pre-Functional Checklis ts shall be completed and 
signed by the Contractor, verifying that systems, s ubsystems, equipment, and 
associated controls are ready for testing.  The Com missioning Agent will spot 
check Pre-Functional Checklists to verify accuracy and readiness for testing.  
Inaccurate or incomplete Pre-Functional Checklists shall be returned to the 
Contractor for correction and resubmission. 

D. � Test and Inspection Reports :  The Commissioning Agent will record test 
data, observations, and measurements on Systems Fun ctional Performance 
Test Procedure.  The report will also include recom mendation for system 
acceptance or non-acceptance.  Photographs, forms, and other means 
appropriate for the application shall be included w ith data.  
Commissioning Agent Will compile test and inspectio n reports and test and 
inspection certificates and include them in systems  manual and 
commissioning report. 

E. � Corrective Action Documents:   The Commissioning Agent will document 
corrective action taken for systems and equipment t hat fail tests.  The 
documentation will include any required modificatio ns to systems and 
equipment and/or revisions to test procedures, if a ny.  The Commissioning 
Agent will witness and document any retesting of sy stems and/or equipment 
requiring corrective action and document retest res ults.  

F. � Commissioning Issues Log:   The Commissioning Agent will prepare and 
maintain Commissioning Issues Log that describes Co mmissioning Issues and 
Commissioning Observations that are identified duri ng the Commissioning 
process.  These observations and issues include, bu t are not limited to, 
those that are at variance with the Contract Docume nts.  The Commissioning 
Issues Log will identify and track issues as they a re encountered, the party 
responsible for resolution, progress toward resolut ion, and document how 
the issue was resolved.  The Master Commissioning I ssues Log will also 
track the status of unresolved issues. 

1. � Creating an Commissioning Issues Log Entry: 

a. � Identify the issue with unique numeric or alphanume ric identifier by 
which the issue may be tracked. 

b. � Assign a descriptive title for the issue. 
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c. � Identify date and time of the issue. 

d. � Identify test number of test being performed at the  time of the 
observation, if applicable, for cross reference. 

e. � Identify system, subsystem, and equipment to which the issue 
applies. 

f. � Identify location of system, subsystem, and equipme nt. 

g. � Include information that may be helpful in diagnosi ng or evaluating 
the issue. 

h. � Note recommended corrective action. 

i. � Identify commissioning team member responsible for corrective 
action. 

j. � Identify expected date of correction. 

k. � Identify person that identified the issue. 

2. � Documenting Issue Resolution: 

a. � Log date correction is completed or the issue is re solved. 

b. � Describe corrective action or resolution taken.  In clude 
description of diagnostic steps taken to determine root cause of the 
issue, if any. 

c. � Identify changes to the Contract Documents that may  require action. 

d. � State that correction was completed and system, sub system, and 
equipment are ready for retest, if applicable. 

e. � Identify person(s) who corrected or resolved the is sue. 

f. � Identify person(s) verifying the issue resolution. 

G. � Final Commissioning Report :  The Commissioning Agent will document results 
of the commissioning process, including unresolved issues, and performance 
of systems, subsystems, and equipment.  The Commiss ioning Report will 
indicate whether systems, subsystems, and equipment  have been properly 
installed and are performing according to the Contr act Documents.  This report 
will be used by the Department of Veterans Affairs when determining that 
systems will be accepted.  This report will be used  to evaluate systems, 
subsystems, and equipment and will serve as a futur e reference document during 
VA occupancy and operation.  It shall describe comp onents and performance that 
exceed requirements of the Contract Documents and t hose that do not meet 
requirements of the Contract Documents.  The commis sioning report will 
include, but is not limited to, the following: 

1. � Lists and explanations of substitutions; compromise s; variances with the 
Contract Documents; record of conditions; and, if a ppropriate, 
recommendations for resolution.  Design Narrative d ocumentation 
maintained by the Commissioning Agent. 

2. � Commissioning plan. 

3. � Pre-Functional Checklists completed by the Contract or, with annotation 
of the Commissioning Agent review and spot check. 

4. � Systems Functional Performance Test Procedures, wit h annotation of test 
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results and test completion.   

5. � Commissioning Issues Log. 

6. � Listing of deferred and off season test(s) not perf ormed, including the 
schedule for their completion. 

H. � Addendum to Final Commissioning Report:   The Commissioning Agent will prepare 
an Addendum to the Final Commissioning Report near the end of the Warranty 
Period.  The Addendum will indicate whether systems , subsystems, and 
equipment are complete and continue to perform acco rding to the Contract 
Documents.  The Addendum to the Final Commissioning  Report shall include, but 
is not limited to, the following: 

1. � Documentation of deferred and off season test(s) re sults.  

2. � Completed Systems Functional Performance Test Proce dures for off season 
test(s).  

3. � Documentation that unresolved system performance is sues have been 
resolved. 

4. � Updated Commissioning Issues Log, including status of unresolved 
issues. 

5. � Identification of potential Warranty Claims to be c orrected by the 
Contractor.  

I. � Systems Manual:   The Commissioning Agent will gather required info rmation and 
compile the Systems Manual.  The Systems Manual wil l include, but is not 
limited to, the following: 

1. � Design Narrative, including system narratives, sche matics, single-line 
diagrams, flow diagrams, equipment schedules, and c hanges made throughout 
the Project. 

2. � Reference to Final Commissioning Plan. 

3. � Reference to Final Commissioning Report. 

4. � Approved Operation and Maintenance Data as submitte d by the Contractor. 

1.12 � SUBMITTALS: 

A. � Preliminary Commissioning Plan Submittal:  The Comm issioning Agent has 
prepared a Preliminary Commissioning Plan based on the final Construction 
Documents.  The Preliminary Commissioning Plan is i ncluded as an Appendix to 
this specification section.  The Preliminary Commis sioning Plan is provided 
for information only.  It contains preliminary info rmation about the 
following commissioning activities: 

1. � The Commissioning Team: A list of commissioning tea m members by 
organization. 

?. � Systems to be commissioned.  A detailed list of sys tems to be 
commissioned for the project.  This list also provi des preliminary 
information on systems/equipment submittals to be r eviewed by the 
Commissioning Agent; preliminary information on Pre -Functional 
Checklists that are to be completed; preliminary in formation on Systems 
Performance Testing, including information on testi ng sample size 
(where authorized by the VA).  
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?. � Commissioning Team Roles and Responsibilities: Prel iminary roles and 
responsibilities for each Commissioning Team member . 

?. � Commissioning Documents: A preliminary list of comm issioning-related 
documents, include identification of the parties re sponsible for 
preparation, review, approval, and action on each d ocument. 

?. � Commissioning Activities Schedule:  Identification of Commissioning 
Activities, including Systems Functional Testing, t he expected 
duration and predecessors for the activity.  

?. � Pre-Functional Checklists:  Preliminary Pre-Functio nal Checklists for 
equipment, components, subsystems, and systems to b e commissioned.  
These Preliminary Pre-Functional Checklists provide  guidance on the 
level of detailed information the Contractor shall include on the final 
submission. 

?. � Systems Functional Performance Test Procedures:  Pr eliminary 
step-by-step System Functional Performance Test Pro cedures to be used 
during Systems Functional Performance Testing.  The se Preliminary 
Systems Functional Performance procedures provide i nformation on the 
level of testing rigor, and the level of Contractor  support required 
during performance of system's testing.    

B. � Final Commissioning Plan Submittal:  Based on the F inal Construction 
Documents and the Contractor's project team, the Co mmissioning Agent will 
prepare the Final Commissioning Plan as described i n this section.  The 
Commissioning Agent will submit three hard copies a nd three sets of electronic 
files of Final Commissioning Plan.  The Contractor shall review the 
Commissioning Plan and provide any comments to the VA.  The Commissioning 
Agent will incorporate review comments into the Fin al Commissioning Plan as 
directed by the VA.   

?. � Systems Functional Performance Test Procedure:  The  Commissioning Agent 
will submit preliminary Systems Functional Performa nce Test Procedures to 
the Contractor, and the VA for review and comment.  The Contractor shall 
return review comments to the VA and the Commission ing Agent.  The VA will 
also return review comments to the Commissioning Ag ent. The Commissioning 
Agent will incorporate review comments into the Fin al Systems Functional 
Test Procedures to be used in Systems Functional Pe rformance Testing.   

?. � Pre-Functional Checklists:  The Commissioning Agent  will submit 
Pre-Functional Checklists to be completed by the Co ntractor. 

?. � Test and Inspection Reports:  The Commissioning Age nt will submit test and 
inspection reports to the VA with copies to the Con tractor and the 
Architect/Engineer. 

?. � Corrective Action Documents:  The Commissioning Age nt will submit 
corrective action documents to the VA Resident Engi neer with copies to the 
Contractor and Architect.   

?. � Preliminary Commissioning Report Submittal:  The Co mmissioning Agent will 
submit three electronic copies of the preliminary c ommissioning report.  
One electronic copy, with review comments, will be returned to the 
Commissioning Agent for preparation of the final su bmittal. 

?. � Final Commissioning Report Submittal:  The Commissi oning Agent will 
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submit four sets of electronically formatted inform ation of the final 
commissioning report to the VA.  The final submitta l will incorporate 
comments as directed by the VA.   

?. � Data for Commissioning: 

1. � The Commissioning Agent will request in writing fro m the Contractor 
specific information needed about each piece of com missioned equipment or 
system to fulfill requirements of the Commissioning  Plan. 

?. � The Commissioning Agent may request further documen tation as is 
necessary for the commissioning process or to suppo rt other VA data 
collection requirements, including Construction Ope rations Building 
Information Exchange (COBIE), Building Information Modeling (BIM), 
etc. 

1.13 � COMMISSIONING PROCESS: 

A. � The Commissioning Agent will be responsible for the  overall management of the 
commissioning process as well as coordinating sched uling of commissioning 
tasks with the VA and the Contractor.  As directed by the VA, the Contractor 
shall incorporate Commissioning tasks, including, b ut not limited to, Systems 
Functional Performance Testing (including predecess ors) with the Master 
Construction Schedule. 

B. � Within [30] days of contract award, the Contractor shall designate a 
specific individual as the Commissioning Manager (C M) to manage and lead 
the commissioning effort on behalf of the Contracto r. The Commissioning 
Manager shall be the single point of contact and co mmunications for all 
commissioning related services by the Contractor. 

C. � Within [30] days of contract award, the Contractor shall ensure that each 
subcontractor designates specific individuals as Co mmissioning 
Representatives (CR) to be responsible for commissi oning related tasks. 
The Contractor shall ensure the designated Commissi oning Representatives 
participate in the commissioning process as team me mbers providing 
commissioning testing services, equipment operation , adjustments, and 
corrections if necessary. The Contractor shall ensu re that all 
Commissioning Representatives shall have sufficient  authority to direct 
their respective staff to provide the services requ ired, and to speak on 
behalf of their organizations in all commissioning related contractual 
matters. 

1.14 � QUALITY ASSURANCE: 

A. � Instructor Qualifications : Factory authorized service representatives shall 
be experienced in training, operation, and maintena nce procedures for 
installed systems, subsystems, and equipment. 

B. � Test Equipment Calibration :  The Contractor shall comply with test 
equipment manufacturer's calibration procedures and  intervals.  
Recalibrate test instruments immediately whenever i nstruments have been 
repaired following damage or dropping.  Affix calib ration tags to test 
instruments.  Instruments shall have been calibrate d within six months 
prior to use. 
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1.15 � COORDINATION: 

A. � Management:   The Commissioning Agent will coordinate the commi ssioning 
activities with the VA and Contractor.  The Commiss ioning Agent will submit 
commissioning documents and information to the VA. All commissioning team 
members shall work together to fulfill their contra cted responsibilities and 
meet the objectives of the contract documents. 

B. � Scheduling:   The Contractor will work with the Commissioning A gent and the 
VA to incorporate the commissioning activities into  the construction 
schedule. The Commissioning Agent will provide suff icient information on 
commissioning activities to allow the Contractor an d the VA to schedule 
commissioning activities. All parties shall address  scheduling issues and 
make necessary notifications in a timely manner in order to expedite the 
project and the commissioning process.  The Contrac tor shall update the 
Master Construction as directed by the VA.  

C. � Initial Schedule of Commissioning Events:   The Commissioning Agent will 
provide the initial schedule of primary commissioni ng events in the 
Commissioning Plan and at the commissioning coordin ation meetings. The 
Commissioning Plan will provide a format for this s chedule. As construction 
progresses, more detailed schedules will be develop ed by the Contractor 
with information from the Commissioning Agent.  

D. � Commissioning Coordinating Meetings:   The Commissioning Agent will 
conduct periodic Commissioning Coordination Meeting s of the commissioning 
team to review status of commissioning activities, to discuss scheduling 
conflicts, and to discuss upcoming commissioning pr ocess activities. 

E. � Pretesting Meetings:   The Commissioning Agent will conduct pretest 
meetings of the commissioning team to review startu p reports, 
Pre-Functional Checklist results, Systems Functiona l Performance Testing 
procedures, testing personnel and instrumentation r equirements.   

F. � Systems Functional Performance Testing Coordination :   The Contractor 
shall coordinate testing activities to accommodate required quality 
assurance and control services with a minimum of de lay and to avoid 
necessity of removing and replacing construction to  accommodate testing 
and inspecting.  The Contractor shall coordinate th e schedule times for 
tests, inspections, obtaining samples, and similar activities. 

PART 2 - �PRODUCTS 

2.1 � TEST EQUIPMENT: 

A. � The Contractor shall provide all standard and speci alized testing equipment 
required to perform Systems Functional Performance Testing.  Test equipment 
required for Systems Functional Performance Testing  will be identified in the 
detailed System Functional Performance Test Procedu re prepared by the 
Commissioning Agent. 

B. � Data logging equipment and software required to tes t equipment shall be 
provided by the Contractor.  

?. � All testing equipment shall be of sufficient qualit y and accuracy to test 
and/or measure system performance with the toleranc es specified in the 
Specifications. If not otherwise noted, the followi ng minimum requirements 
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apply: Temperature sensors and digital thermometers  shall have a certified 
calibration within the past year to an accuracy of 0.5 oC (1.0 oF) and a 
resolution of + or - 0.1 oC (0.2 oF). Pressure sens ors shall have an accuracy 
of + or - 2.0% of the value range being measured (n ot full range of meter) 
and have been calibrated within the last year. All equipment shall be 
calibrated according to the manufacturer's recommen ded intervals and when 
dropped or damaged. Calibration tags shall be affix ed or certificates 
readily available. 

PART 3 - �EXECUTION 

3.1 � STARTUP, INITIAL CHECKOUT, AND PRE-FUNCTIONAL CHECK LISTS : 

A. � The following procedures shall apply to all equipme nt and systems to be 
commissioned, according to Part 1, Systems to Be Co mmissioned. 

1. � Pre-Functional Checklists are important to ensure t hat the equipment and 
systems are hooked up and operational. These ensure  that Systems Functional 
Performance Testing may proceed without unnecessary  delays. Each system 
to be commissioned shall have a full Pre-Functional  Checklist completed 
by the Contractor prior to Systems Functional Perfo rmance Testing. No 
sampling strategies are used.  

a. � The Pre-Functional Checklist will identify the trad es responsible for 
completing the checklist.  The Contractor shall ens ure the appropriate 
trades complete the checklists. 

b. � The Commissioning Agent will review completed Pre-F unctional 
Checklists and field-verify the accuracy of the com pleted checklist 
using sampling techniques.   

2. � Startup and Initial Checkout Plan:  The Contractor shall develop detailed 
startup plans for all equipment. The primary role o f the Contractor in this 
process is to ensure that there is written document ation that each of the 
manufacturer recommended procedures have been compl eted. Parties 
responsible for startup shall be identified in the Startup Plan and in the 
checklist forms. 

a. � The Contractor shall develop the full startup plan by combining (or 
adding to) the checklists with the manufacturer's d etailed startup and 
checkout procedures from the O&M manual data and th e field checkout 
sheets normally used by the Contractor. The plan sh all include 
checklists and procedures with specific boxes or li nes for recording 
and documenting the checking and inspections of eac h procedure and a 
summary statement with a signature block at the end  of the plan. 

b. � The full startup plan shall at a minimum consist of  the following 
items: 

1) � The Pre-Functional Checklists. 

2) � The manufacturer's standard written startup procedu res copied 
from the installation manuals with check boxes by e ach procedure 
and a signature block added by hand at the end. 

3) � The manufacturer's normally used field checkout she ets. 

a) � The Commissioning Agent will submit the full startu p plan to the 
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VA and Contractor for review.  Final approval will be by the VA.  

b) � The Contractor shall review and evaluate the proced ures and 
the format for documenting them, noting any procedu res that 
need to be revised or added. 

3. � Sensor and Actuator Calibration 

a. � All field installed temperature, relative humidity,  CO2 and pressure 
sensors and gages, and all actuators (dampers and v alves) on all 
equipment shall be calibrated using the methods des cribed in Division 
21, Division 22, Division 23, Division 26, Division  27, and Division 
28 specifications. 

b. � All procedures used shall be fully documented on th e Pre-Functional 
Checklists or other suitable forms, clearly referen cing the 
procedures followed and written documentation of in itial, 
intermediate and final results. 

4. � Execution of Equipment Startup 

a. � Four weeks prior to equipment startup, the Contract or shall schedule 
startup and checkout with the VA and Commissioning Agent. The 
performance of the startup and checkout shall be di rected and executed 
by the Contractor. 

b. � The Commissioning Agent will observe the startup pr ocedures for 
selected pieces of primary equipment. 

c. � The Contractor shall execute startup and provide th e VA and 
Commissioning Agent with a signed and dated copy of  the completed 
startup checklists, and contractor tests. 

d. � Only individuals that have direct knowledge and wit nessed that a line 
item task on the Startup Checklist was actually per formed shall 
initial or check that item off. It is not acceptabl e for witnessing 
supervisors to fill out these forms. 

3.2 � DEFICIENCIES, NONCONFORMANCE, AND APPROVAL IN CHECKLISTS AND STARTUP :  

A. � The Contractor shall clearly list any outstanding i tems of the initial startup 
and Pre-Functional Checklist procedures that were n ot completed successfully, 
at the bottom of the procedures form or on an attac hed sheet. The procedures 
form and any outstanding deficiencies shall be prov ided to the VA and the 
Commissioning Agent within two days of completion. 

B. � The Commissioning Agent will review the report and submit comments to the 
VA. The Commissioning Agent will work with the Cont ractor to correct and 
verify deficiencies or uncompleted items. The Commi ssioning Agent will 
involve the VA and others as necessary. The Contrac tor shall correct all 
areas that are noncompliant or incomplete in the ch ecklists in a timely 
manner, and shall notify the VA and Commissioning A gent as soon as 
outstanding items have been corrected.  The Contrac tor shall submit an 
updated startup report and a Statement of Correctio n on the original 
noncompliance report. When satisfactorily completed , the Commissioning 
Agent will recommend approval of the checklists and  startup of each system 
to the VA.  

C. � The Contractor shall be responsible for resolution of deficiencies as 
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directed the VA.  

3.3 � PHASED COMMISSIONING: 

A. � The project may require startup and initial checkou t to be executed in phases. 
This phasing shall be planned and scheduled in a co ordination meeting of the 
VA, Commissioning Agent, and the Contractor. Result s will be added to the 
master construction schedule and the commissioning schedule. 

3.4 � TRENDING AND ALARMS: 

A. � Trending is a method of testing as a standalone met hod or to augment manual 
testing. The Contractor shall trend any and all poi nts of the system or systems 
at intervals specified below.  

B. � Alarms are a means to notify the system operator th at abnormal conditions 
are present in the system.  Alarms shall be structu red into three tiers 
- Critical, Priority, and Maintenance. 

1. � Critical alarms are intended to be alarms that requ ire the immediate 
attention of and action by the Operator.  These ala rms shall be displayed 
on the Operator Workstation in a popup style window  that is graphically 
linked to the associated unit's graphical display.  The popup style window 
shall be displayed on top of any active window with in the screen, including 
non DDC system software. 

2. � Priority level alarms are to be printed to a printe r which is connected 
to the Operator's Work Station located within the e ngineer's office.  
Additionally Priority level alarms shall be able to  be monitored and 
viewed through an active alarm application.  Priori ty level alarms are 
alarms which shall require reaction from the operat or or maintenance 
personnel within a normal work shift, and not immed iate action.   

3. � Maintenance alarms are intended to be minor issues which would require 
examination by maintenance personnel within the fol lowing shift.  
These alarms shall be generated in a scheduled repo rt automatically by 
the DDC system at the start of each shift.  The gen erated maintenance 
report will be printed to a printer located within the engineer's 
office.   

C. � The Contractor shall provide a wireless internet ne twork in the building for 
use during controls programming, checkout, and comm issioning. This network 
will allow project team members to more effectively  program, view, manipulate 
and test control devices while being in the same ro om as the controlled device. 

D. � The Contractor shall provide graphical trending thr ough the DDC control 
system of systems being commissioned. Trending requ irements are indicated 
below and included with the Systems Functional Perf ormance Test Procedures. 
Trending shall occur before, during and after Syste ms Functional 
Performance Testing. The Contractor shall be respon sible for producing 
graphical representations of the trended DDC points  that show each system 
operating properly during steady state conditions a s well as during the 
System Functional Testing. These graphical reports shall be submitted to 
the Resident Engineer and Commissioning Agent for r eview and analysis 
before, during dynamic operation, and after Systems  Functional Performance 
Testing. The Contractor shall provide, but not limi ted to, the following 
trend requirements and trend submissions: 
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1. � Pre-testing, Testing, and Post-testing  - Trend reports of trend logs and 
graphical trend plots are required as defined by th e Commissioning Agent. 
The trend log points, sampling rate, graphical plot  configuration, and 
duration will be dictated by the Commissioning Agen t. At any time during 
the Commissioning Process the Commissioning Agent m ay recommend changes 
to aspects of trending as deemed necessary for prop er system analysis. The 
Contractor shall implement any changes as directed by the Resident Engineer. 
Any pre-test trend analysis comments generated by t he Commissioning Team 
should be addressed and resolved by the Contractor,  as directed by the 
Resident Engineer, prior to the execution of System s Functional Performance 
Testing.  

2. � Dynamic plotting  - The Contractor shall also provide dynamic plotti ng 
during Systems Functional Performance testing at fr equent intervals for 
points determined by the Systems Functional Perform ance Test Procedure. 
The graphical plots will be formatted and plotted a t durations listed 
in the Systems Functional Performance Test Procedur e. 

3. � Graphical plotting  - The graphical plots shall be provided with a dua l 
y-axis allowing 15 or more trend points (series) pl otted simultaneously 
on the graph with each series in distinct color. Th e plots will further 
require title, axis naming, legend etc. all describ ed by the Systems 
Functional Performance Test Procedure. If this cann ot be sufficiently 
accomplished directly in the Direct Digital Control  System then it is 
the responsibility of the Contractor to plot these trend logs in 
Microsoft Excel.  

4. � The following tables indicate the points to be tren ded and alarmed by 
system.  The Operational Trend Duration column indi cates the trend 
duration for normal operations.  The Testing Trend Duration column 
indicates the trend duration prior to Systems Funct ional Performance 
Testing and again after Systems Functional Performa nce Testing.  The 
Type column indicates point type: AI = Analog Input , AO = Analog Output, 
DI = Digital Input, DO = Digital Output, Calc = Cal culated Point.  In 
the Trend Interval Column, COV = Change of Value. T he Alarm Type 
indicates the alarm priority; C = Critical, P = Pri ority, and M = 
Maintenance.  The Alarm Range column indicates when  the point is 
considered in the alarm state.  The Alarm Delay col umn indicates the 
length of time the point must remain in an alarm st ate before the alarm 
is recorded in the DDC.  The intent is to allow min or, short-duration 
events to be corrected by the DDC system prior to r ecording an alarm.   
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E. � The Contractor shall provide the following informat ion prior to Systems 
Functional Performance Testing. Any documentation t hat is modified after 
submission shall be recorded and resubmitted to the  Resident Engineer and 
Commissioning Agent.  

1. � Point-to-Point checkout documentation;  

2. � Sensor field calibration documentation including sy stem name, 
sensor/point name, measured value, DDC value, and C orrection Factor.   

3. � A sensor calibration table listing the referencing the location of 
procedures to following in the O&M manuals, and the  frequency at which 
calibration should be performed for all sensors, se parated by system, 
subsystem, and type. The calibration requirements s hall be submitted 
both in the O&M manuals and separately in a standal one document 
containing all sensors for inclusion in the commiss ioning documentation. 
The following table is a sample that can be used as  a template for 
submission.  

SYSTEM 

  
O&M Calibration Procedure 

Reference 
Discharge air 
temperature 

Once a year Volume I Section D.3.aa 

AIR HANDLING UNIT AHU-1 
Control 

Reference 
Proportional 

Constant 
Integral 
Constant 

Derivative 
Constant 

Interval 

3.5 � SYSTEMS FUNCTIONAL PERFORMANCE TESTING 

A. � This paragraph applies to Systems Functional Perfor mance Testing of systems 
for all referenced specification Divisions.  

B. � Objectives and Scope:   The objective of Systems Functional Performance 
Testing is to demonstrate that each system is opera ting according to the 
Contract Documents. Systems Functional Performance Testing facilitates 
bringing the systems from a state of substantial co mpletion to full dynamic 
operation. Additionally, during the testing process , areas of noncompliant 
performance are identified and corrected, thereby i mproving the operation 
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and functioning of the systems. In general, each sy stem shall be operated 
through all modes of operation (seasonal, occupied,  unoccupied, warm-up, 
cool-down, part- and full-load, fire alarm and emer gency power) where there 
is a specified system response. The Contractor shal l verify each sequence 
in the sequences of operation. Proper responses to such modes and 
conditions as power failure, freeze condition, low oil pressure, no flow, 
equipment failure, etc. shall also be tested. 

C. � Development of Systems Functional Performance Test Procedures:   Before 
Systems Functional Performance Test procedures are written, the Contractor 
shall submit all requested documentation and a curr ent list of change 
orders affecting equipment or systems, including an  updated points list, 
program code, control sequences and parameters. Usi ng the testing 
parameters and requirements found in the Contract D ocuments and approved 
submittals and shop drawings, the Commissioning Age nt will develop 
specific Systems Functional Test Procedures to veri fy and document proper 
operation of each piece of equipment and system to be commissioned. The 
Contractor shall assist the Commissioning Agent in developing the Systems 
Functional Performance Test procedures as requested  by the Commissioning 
Agent i.e. by answering questions about equipment, operation, sequences, 
etc.  Prior to execution, the Commissioning Agent w ill provide a copy of 
the Systems Functional Performance Test procedures to the VA, the 
Architect/Engineer, and the Contractor, who shall r eview the tests for 
feasibility, safety, equipment and warranty protect ion. 

D. � Purpose of Test Procedures:   The purpose of each specific Systems 
Functional Performance Test is to verify and docume nt compliance with the 
stated criteria of acceptance given on the test for m. Representative test 
formats and examples are found in the Commissioning  Plan for this project. 
(The Commissioning Plan is issued as a separate doc ument and is available 
for review.)  The test procedure forms developed by  the Commissioning 
Agent will include, but not be limited to, the foll owing information: 

1. � System and equipment or component name(s) 

2. � Equipment location and ID number 

3. � 3Unique test ID number, and reference to unique Pre -Functional 
Checklists and startup documentation, and ID number s for the piece of 
equipment. 

4. � Date 

5. � Project name 

6. � Participating parties 

7. � A copy of the specification section describing the test requirements 

8. � A copy of the specific sequence of operations or ot her specified 
parameters being verified 

9. � Formulas used in any calculations 

10. � Required pretest field measurements 

11. � Instructions for setting up the test. 

12. � Special cautions, alarm limits, etc. 
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13. � Specific step-by-step procedures to execute the tes t, in a clear, 
sequential and repeatable format 

14. � Acceptance criteria of proper performance with a Ye s / No check 
box to allow for clearly marking whether or not pro per performance of 
each part of the test was achieved. 

15. � A section for comments. 

16. � Signatures and date block for the Commissioning Age nt.  A place 
for the Contractor to initial to signify attendance  at the test. 

E. � Test Methods:   Systems Functional Performance Testing shall be a chieved by 
manual testing (i.e. persons manipulate the equipme nt and observe performance) 
and/or by monitoring the performance and analyzing the results using the 
control system's trend log capabilities or by stand alone data loggers. The 
Contractor and Commissioning Agent shall determine which method is most 
appropriate for tests that do not have a method spe cified. 

1. � Simulated Conditions:  Simulating conditions (not b y an overwritten value) 
shall be allowed, although timing the testing to ex perience actual 
conditions is encouraged wherever practical. 

2. � Overwritten Values:  Overwriting sensor values to s imulate a condition, 
such as overwriting the outside air temperature rea ding in a control 
system to be something other than it really is, sha ll be allowed, but 
shall be used with caution and avoided when possibl e. Such testing 
methods often can only test a part of a system, as the interactions and 
responses of other systems will be erroneous or not  applicable. 
Simulating a condition is preferable. e.g., for the  above case, by 
heating the outside air sensor with a hair blower r ather than 
overwriting the value or by altering the appropriat e setpoint to see 
the desired response. Before simulating conditions or overwriting 
values, sensors, transducers and devices shall have  been 
calibrated. 

3. � Simulated Signals:  Using a signal generator which creates a simulated 
signal to test and calibrate transducers and DDC co nstants is generally 
recommended over using the sensor to act as the sig nal generator via 
simulated conditions or overwritten values. 

4. � Altering Setpoints:  Rather than overwriting sensor  values, and when 
simulating conditions is difficult, altering setpoi nts to test a 
sequence is acceptable. For example, to see the Air  Conditioning 
compressor lockout initiate at an outside air tempe rature below 12 C 
(54 F), when the outside air temperature is above 1 2 C (54 F), 
temporarily change the lockout setpoint to be 2 C ( 4 F) above the current 
outside air temperature. 

5. � Indirect Indicators:  Relying on indirect indicator s for responses or 
performance shall be allowed only after visually an d directly verifying 
and documenting, over the range of the tested param eters, that the 
indirect readings through the control system repres ent actual 
conditions and responses. Much of this verification  shall be completed 
during systems startup and initial checkout. 

F. � Setup:   Each function and test shall be performed under c onditions that 
simulate actual conditions as closely as is practic ally possible. The 
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Contractor shall provide all necessary materials, s ystem modifications, etc. 
to produce the necessary flows, pressures, temperat ures, etc. necessary to 
execute the test according to the specified conditi ons. At completion of the 
test, the Contractor shall return all affected buil ding equipment and systems, 
due to these temporary modifications, to their pret est condition. 

G. � Sampling:   No sampling is allowed in completing Pre-Function al Checklists.   
Sampling is allowed for Systems Functional Performa nce Test Procedures 
execution.  The Commissioning Agent will determine the sampling rate.  If 
at any point, frequent failures are occurring and t esting is becoming more 
troubleshooting than verification, the Commissionin g Agent may stop the 
testing and require the Contractor to perform and d ocument a checkout of 
the remaining units, prior to continuing with Syste ms Functional 
Performance Testing of the remaining units.  

H. � Cost of Retesting:   The cost associated with expanded sample System 
Functional Performance Tests shall be solely the re sponsibility of the 
Contractor.  Any required retesting by the Contract or shall not be 
considered a justified reason for a claim of delay or for a time extension 
by the Contractor. 

I. � Coordination and Scheduling :  The Contractor shall provide a minimum of 
7 days notice to the Commissioning Agent and the VA  regarding the completion 
schedule for the Pre-Functional Checklists and star tup of all equipment 
and systems. The Commissioning Agent will schedule Systems Functional 
Performance Tests with the Contractor and VA. The C ommissioning Agent will 
witness and document the Systems Functional Perform ance Testing of systems. 
The Contractor shall execute the tests in accordanc e with the Systems 
Functional Performance Test Procedure. 

J. � Testing Prerequisites:  In general, Systems Functio nal Performance 
Testing will be conducted only after Pre-Functional  Checklists have been 
satisfactorily completed. The control system shall be sufficiently tested 
and approved by the Commissioning Agent and the VA before it is used to 
verify performance of other components or systems. The air balancing and 
water balancing shall be completed before Systems F unctional Performance 
Testing of air-related or water-related equipment o r systems are scheduled. 
Systems Functional Performance Testing will proceed  from components to 
subsystems to systems. When the proper performance of all interacting 
individual systems has been achieved, the interface  or coordinated 
responses between systems will be checked. 

K. � Problem Solving :  The Commissioning Agent will recommend solutions  to 
problems found, however the burden of responsibilit y to solve, correct and 
retest problems is with the Contractor. 

3.6 � DOCUMENTATION, NONCONFORMANCE AND APPROVAL OF TESTS: 

A. � Documentation:   The Commissioning Agent will witness, and documen t the 
results of all Systems Functional Performance Tests  using the specific 
procedural forms developed by the Commissioning Age nt for that purpose. Prior 
to testing, the Commissioning Agent will provide th ese forms to the VA and 
the Contractor for review and approval. The Contrac tor shall include the filled 
out forms with the O&M manual data. 

B. � Nonconformance:   The Commissioning Agent will record the results o f the 
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Systems Functional Performance Tests on the procedu re or test form. All 
items of nonconformance issues will be noted and re ported to the VA on 
Commissioning Field Reports and/or the Commissionin g Master Issues Log. 

1. � Corrections of minor items of noncompliance identif ied may be made during 
the tests. In such cases, the item of noncompliance  and resolution shall 
be documented on the Systems Functional Test Proced ure. 

2. � Every effort shall be made to expedite the systems functional 
Performance Testing process and minimize unnecessar y delays, while not 
compromising the integrity of the procedures. Howev er, the 
Commissioning Agent shall not be pressured into ove rlooking 
noncompliant work or loosening acceptance criteria to satisfy 
scheduling or cost issues, unless there is an overr iding reason to do 
so by direction from the VA. 

3. � As the Systems Functional Performance Tests progres ses and an item of 
noncompliance is identified, the Commissioning Agen t shall discuss the 
issue with the Contractor and the VA. 

4. � When there is no dispute on an item of noncomplianc e, and the Contractor 
accepts responsibility to correct it: 

a. � The Commissioning Agent will document the item of n oncompliance and the 
Contractor's response and/or intentions.  The Syste ms Functional 
Performance Test then continues or proceeds to anot her test or sequence. 
After the day's work is complete, the Commissioning  Agent will submit 
a Commissioning Field Report to the VA.  The Commis sioning Agent will 
also note items of noncompliance and the Contractor 's response in the 
Master Commissioning Issues Log.  The Contractor sh all correct the item 
of noncompliance and report completion to the VA an d the Commissioning 
Agent.   

b. � The need for retesting will be determined by the Co mmissioning Agent.  
If retesting is required, the Commissioning Agent a nd the Contractor 
shall reschedule the test and the test shall be rep eated. 

5. � If there is a dispute about item of noncompliance, regarding whether it 
is an item of noncompliance, or who is responsible:  

a. � The item of noncompliance shall be documented on th e test form with the 
Contractor's response.  The item of noncompliance w ith the Contractor's 
response shall also be reported on a Commissioning Field Report and on 
the Master Commissioning Issues Log. 

b. � Resolutions shall be made at the lowest management level possible. 
Other parties are brought into the discussions as n eeded. Final 
interpretive and acceptance authority is with the D epartment of 
Veterans Affairs. 

c. � The Commissioning Agent will document the resolutio n process. 

d. � Once the interpretation and resolution have been de cided, the 
Contractor shall correct the item of noncompliance,  report it to the 
Commissioning Agent. The requirement for retesting will be 
determined by the Commissioning Agent.  If retestin g is required, 
the Commissioning Agent and the Contractor shall re schedule the test.  
Retesting shall be repeated until satisfactory perf ormance is 
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achieved. 

C. � Cost of Retesting:   The cost to retest a System Functional Performanc e Test 
shall be solely the responsibility of the Contracto r.  Any required retesting 
by the Contractor shall not be considered a justifi ed reason for a claim of 
delay or for a time extension by the Contractor. 

D. � Failure Due to Manufacturer Defect :  If 10%, or three, whichever is greater, 
of identical pieces (size alone does not constitute  a difference) of 
equipment fail to perform in compliance with the Co ntract Documents 
(mechanically or substantively) due to manufacturin g defect, not allowing 
it to meet its submitted performance specifications , all identical units 
may be considered unacceptable by the VA. In such c ase, the Contractor shall 
provide the VA with the following: 

1. � Within one week of notification from the VA, the Co ntractor shall examine 
all other identical units making a record of the fi ndings. The findings 
shall be provided to the VA within two weeks of the  original notice. 

2. � Within two weeks of the original notification, the Contractor shall 
provide a signed and dated, written explanation of the problem, cause 
of failures, etc. and all proposed solutions which shall include full 
equipment submittals. The proposed solutions shall not significantly 
exceed the specification requirements of the origin al installation. 

3. � The VA shall determine whether a replacement of all  identical units or 
a repair is acceptable. 

4. � Two examples of the proposed solution shall be inst alled by the 
Contractor and the VA shall be allowed to test the installations for 
up to one week, upon which the VA will decide wheth er to accept the 
solution. 

5. � Upon acceptance, the Contractor shall replace or re pair all identical 
items, at their expense and extend the warranty acc ordingly, if the 
original equipment warranty had begun. The replacem ent/repair work 
shall proceed with reasonable speed beginning withi n one week from when 
parts can be obtained. 

E. � Approval :  The Commissioning Agent will note each satisfact orily demonstrated 
function on the test form. Formal approval of the S ystems Functional 
Performance Test shall be made later after review b y the Commissioning Agent 
and by the VA. The Commissioning Agent will evaluat e each test and report to 
the VA using a standard form. The VA will give fina l approval on each test 
using the same form, and provide signed copies to t he Commissioning Agent and 
the Contractor. 

3.7 � DEFERRED TESTING: 

A. � Unforeseen Deferred Systems Functional Performance Tests:   If any Systems 
Functional Performance Test cannot be completed due  to the building structure, 
required occupancy condition or other conditions, e xecution of the Systems 
Functional Performance Testing may be delayed upon approval of the VA. These 
Systems Functional Performance Tests shall be condu cted in the same manner 
as the seasonal tests as soon as possible. Services  of the Contractor to conduct 
these unforeseen Deferred Systems Functional Perfor mance Tests shall be 
negotiated between the VA and the Contractor. 
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B. � Deferred Seasonal Testing:   Deferred Seasonal Systems Functional 
Performance Tests are those that must be deferred u ntil weather conditions 
are closer to the systems design parameters.  The C ommissioning Agent will 
review systems parameters and recommend which Syste ms Functional 
Performance Tests should be deferred until weather conditions more closely 
match systems parameters.  The Contractor shall rev iew and comment on the 
proposed schedule for Deferred Seasonal Testing.  T he VA will review and 
approve the schedule for Deferred Seasonal Testing.   Deferred Seasonal 
Systems Functional Performances Tests shall be witn essed and documented 
by the Commissioning Agent.  Deferred Seasonal Syst ems Functional 
Performance Tests shall be executed by the Contract or in accordance with 
these specifications.   

3.8 � OPERATION AND MAINTENANCE TRAINING REQUIREMENTS: 

A. � Training Preparation Conference:   Before operation and maintenance training, 
the Commissioning Agent will convene a training pre paration conference to 
include VA's Resident Engineer, VA's Operations and  Maintenance personnel, 
and the Contractor.  The purpose of this conference  will be to discuss and 
plan for Training and Demonstration of VA Operation s and Maintenance 
personnel. 

B. � The Contractor shall provide training and demonstra tion as required by 
other Division 21, Division 22, Division 23, Divisi on 26, Division 27, 
Division 28, and Division 31 sections.  The Trainin g and Demonstration 
shall include, but is not limited to, the following : 

1. � Review the Contract Documents. 

2. � Review installed systems, subsystems, and equipment . 

3. � Review instructor qualifications. 

4. � Review instructional methods and procedures. 

5. � Review training module outlines and contents. 

6. � Review course materials (including operation and ma intenance manuals). 

7. � Review and discuss locations and other facilities r equired for 
instruction. 

8. � Review and finalize training schedule and verify av ailability of 
educational materials, instructors, audiovisual equ ipment, and 
facilities needed to avoid delays. 

9. � For instruction that must occur outside, review wea ther and forecasted 
weather conditions and procedures to follow if cond itions are 
unfavorable. 

C. � Training Module Submittals:   The Contractor shall submit the following 
information to the VA and the Commissioning Agent: 

1. � Instruction Program:   Submit two copies of outline of instructional 
program for demonstration and training, including a  schedule of proposed 
dates, times, length of instruction time, and instr uctors' names for each 
training module.  Include learning objective and ou tline for each training 
module.  At completion of training, submit two comp lete training manuals 
for VA's use. 
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2. � Qualification Data:   Submit qualifications for facilitator and/or 
instructor. 

3. � Attendance Record:   For each training module, submit list of 
participants and length of instruction time. 

4. � Evaluations:   For each participant and for each training module , submit 
results and documentation of performance-based test . 

5. � Demonstration and Training Videotapes :  Submit two copies within seven 
days of end of each training module. 

a. � Identification:   On each copy, provide an applied label with the 
following information: 

1) � Name of Project. 

2) � Name and address of photographer 

3) � Name of Contractor. 

4) � Date videotape was recorded. 

5) � Description of vantage point, indicating location, direction (by 
compass point), and elevation or story of construct ion. 

6. � Transcript:   Prepared on 8-1/2-by-11-inch paper, punched and b ound in 
heavy-duty, 3-ring, vinyl-covered binders.  Mark ap propriate 
identification on front and spine of each binder.  Include a cover sheet 
with same label information as the corresponding vi deotape.  Include name 
of Project and date of videotape on each page. 

D. � QUALITY ASSURANCE: 

1. � Facilitator Qualifications:   A firm or individual experienced in training 
or educating maintenance personnel in a training pr ogram similar in content 
and extent to that indicated for this Project, and whose work has resulted 
in training or education with a record of successfu l learning performance. 

2. � Instructor Qualifications:   A factory authorized service 
representative, complying with requirements in Divi sion 01 Section 
"Quality Requirements," experienced in operation an d maintenance 
procedures and training. 

3. � Photographer Qualifications:   A professional photographer who is 
experienced photographing construction projects. 

E. � COORDINATION: 

1. � Coordinate instruction schedule with VA's operation s.  Adjust schedule as 
required to minimize disrupting VA's operations. 

2. � Coordinate instructors, including providing notific ation of dates, 
times, length of instruction time, and course conte nt. 

3. � Coordinate content of training modules with content  of approved 
emergency, operation, and maintenance manuals.  Do not submit 
instruction program until operation and maintenance  data has been 
reviewed and approved by the VA. 

F. � INSTRUCTION PROGRAM: 

1. � Program Structure:   Develop an instruction program that includes 
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individual training modules for each system and equ ipment not part of a 
system, as required by individual Specification Sec tions, and as follows: 

a. � Fire protection systems, including fire alarm, fire  pumps, and fire 
suppression systems. 

b. � Intrusion detection systems. 

c. � Conveying systems, including elevators, wheelchair lifts, 
escalators, and automated materials handling system s. 

d. � Medical equipment, including medical gas equipment and piping. 

e. � Laboratory equipment, including laboratory air and vacuum equipment 
and piping. 

f. � Heat generation, including boilers, feedwater equip ment, pumps, 
steam distribution piping, condensate return system s, heating hot 
water heat exchangers, and heating hot water distri bution piping. 

g. � Refrigeration systems, including chillers, cooling towers, 
condensers, pumps, and distribution piping. 

h. � HVAC systems, including air handling equipment, air  distribution 
systems, and terminal equipment and devices. 

i. � switchgear, transformers, switchboards, panelboards , 
uninterruptible power supplies, and motor controls.  

j. � Packaged engine generators, including synchronizing  
switchgear/switchboards, and transfer switches. 

k. � Lighting equipment and controls. 

l. � Communication systems, including intercommunication , surveillance, 
nurse call systems, public address, mass evacuation , voice and data, 
and entertainment television equipment. 

m. � Site utilities including lift stations, condensate pumping and 
return systems, and storm water pumping systems. 

G. � Training Modules:   Develop a learning objective and teaching outline  for each 
module.  Include a description of specific skills a nd knowledge that 
participants are expected to master.  For each modu le, include instruction 
for the following: 

1. � Basis of System Design, Operational Requirements, a nd Criteria:  Include 
the following: 

a. � System, subsystem, and equipment descriptions. 

b. � Performance and design criteria if Contractor is de legated design 
responsibility. 

c. � Operating standards. 

d. � Regulatory requirements. 

e. � Equipment function. 

f. � Operating characteristics. 

g. � Limiting conditions. 

h. � Performance curves. 
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2. � Documentation :  Review the following items in detail: 

a. � Emergency manuals. 

b. � Operations manuals. 

c. � Maintenance manuals. 

d. � Project Record Documents. 

e. � Identification systems. 

f. � Warranties and bonds. 

g. � Maintenance service agreements and similar continui ng commitments. 

3. � Emergencies:   Include the following, as applicable: 

a. � Instructions on meaning of warnings, trouble indica tions, and error 
messages. 

b. � Instructions on stopping. 

c. � Shutdown instructions for each type of emergency. 

d. � Operating instructions for conditions outside of no rmal operating 
limits. 

e. � Sequences for electric or electronic systems. 

f. � Special operating instructions and procedures. 

4. � Operations :  Include the following, as applicable: 

a. � Startup procedures. 

b. � Equipment or system break-in procedures. 

c. � Routine and normal operating instructions. 

d. � Regulation and control procedures. 

e. � Control sequences. 

f. � Safety procedures. 

g. � Instructions on stopping. 

h. � Normal shutdown instructions. 

i. � Operating procedures for emergencies. 

j. � Operating procedures for system, subsystem, or equi pment failure. 

k. � Seasonal and weekend operating instructions. 

l. � Required sequences for electric or electronic syste ms. 

m. � Special operating instructions and procedures. 

5. � Adjustments:   Include the following: 

a. � Alignments. 

b. � Checking adjustments. 

c. � Noise and vibration adjustments. 

d. � Economy and efficiency adjustments. 
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6. � Troubleshooting:   Include the following: 

a. � Diagnostic instructions. 

b. � Test and inspection procedures. 

7. � Maintenance:   Include the following: 

a. � Inspection procedures. 

b. � Types of cleaning agents to be used and methods of cleaning. 

c. � List of cleaning agents and methods of cleaning det rimental to 
product. 

d. � Procedures for routine cleaning 

e. � Procedures for preventive maintenance. 

f. � Procedures for routine maintenance. 

g. � Instruction on use of special tools. 

8. � Repairs:   Include the following: 

a. � Diagnosis instructions. 

b. � Repair instructions. 

c. � Disassembly; component removal, repair, and replace ment; and 
reassembly instructions. 

d. � Instructions for identifying parts and components. 

e. � Review of spare parts needed for operation and main tenance. 

H. � Training Execution: 

1. � Preparation:  Assemble educational materials necessary for instr uction, 
including documentation and training module.  Assem ble training modules 
into a combined training manual.  Set up instructio nal equipment at 
instruction location. 

2. � Instruction:  

a. � Facilitator:   Engage a qualified facilitator to prepare instruc tion 
program and training modules, to coordinate instruc tors, and to 
coordinate between Contractor and Department of Vet erans Affairs for 
number of participants, instruction times, and loca tion. 

b. � Instructor:  Engage qualified instructors to instruct VA's pers onnel 
to adjust, operate, and maintain systems, subsystem s, and equipment 
not part of a system. 

1) � The Commissioning Agent will furnish an instructor to describe basis 
of system design, operational requirements, criteri a, and regulatory 
requirements. 

2) � The VA will furnish an instructor to describe VA's operational 
philosophy. 

3) � The VA will furnish the Contractor with names and p ositions of 
participants. 

3. � Scheduling :  Provide instruction at mutually agreed times.  F or equipment 
that requires seasonal operation, provide similar i nstruction at start of 
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each season.  Schedule training with the VA and the  Commissioning Agent 
with at least seven days' advance notice. 

4. � Evaluation:   At conclusion of each training module, assess and  document 
each participant's mastery of module by use of an o ral, or a written, 
performance-based test. 

5. � Cleanup:   Collect used and leftover educational materials a nd remove 
from Project site.  Remove instructional equipment.   Restore systems 
and equipment to condition existing before initial training use. 

I. � Demonstration and Training Recording : 

1. � General:  Engage a qualified commercial photographer to reco rd 
demonstration and training.  Record each training m odule separately.  
Include classroom instructions and demonstrations, board diagrams, and 
other visual aids, but not student practice.  At be ginning of each training 
module, record each chart containing learning objec tive and lesson outline. 

2. � Video Format:  Provide high quality color DVD color on standard si ze 
DVD disks. 

3. � Recording:   Mount camera on tripod before starting recording,  unless 
otherwise necessary to show area of demonstration a nd training.  
Display continuous running time. 

4. � Narration:   Describe scenes on videotape by audio narration b y 
microphone while demonstration and training is reco rded.  Include 
description of items being viewed.  Describe vantag e point, indicating 
location, direction (by compass point), and elevati on or story of 
construction. 

----- END -----  
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SECTION 02 21 00 

SITE SURVEYS 

PART 1 - �GENERAL  

1.1 � DESCRIPTION 

A. � This section specifies the gathering of research do cuments, performance of 
a topographic survey and preparation of a topograph ic survey map. 

1.2 � DEFINITIONS 

A. � Professional Land Surveyor: One who possesses a val id state license as a 
"Professional Land Surveyor" from the state in whic h they practice. 

B. � Professional Civil Engineer: One who possesses a va lid state license as a 
"Professional Civil Engineer" from the state in whi ch they practice. For 
this section, the term "surveyor" shall also includ e Professional Civil 
Engineers authorized to practice Land Surveying und er the laws of the state 
in which they practice. 

PART 2 - �PRODUCTS (Not Used) 

PART 3 - �EXECUTION 

3.1 � SURVEY 

A. � The surveyor shall research available public record s for all mapping, 
monumentation, plats, governmental surveys etc. tha t may pertain to the 
subject property. Research all applicable public ut ilities for substructure 
data such as sewers, storm drains, water lines, ele ctrical conduits etc. 

B. � The survey shall be performed on the ground in acco rdance with the current 
"Accuracy Standards for Land Title Surveys" as adop ted, from time to time, 
by the American Congress on Surveying and Mapping, the National Society of 
Professional Surveyors, and the American Land Title  Association. 

C. � The surveyor, when applicable, shall consult with t he project Architect to 
determine scale of plat or map and size of drawings . 

D. � The surveyor shall furnish two sets of prints of th e plat or map of survey 
and an electronic CADD file. If the plat or map of survey consists of more 
than one sheet, the sheets shall be numbered, the t otal number of sheets 
indicated and the match lines be shown on each shee t.  

E. � On the plat or map, the survey boundary shall be dr awn to a convenient scale, 
or the scale designated by the Architect, with the scale clearly indicated. 
A graphic scale, shown in feet or meters or both, s hall be included. A north 
arrow shall be shown and when practicable, the plat  or map of survey shall 
be oriented so that north is at the top of the draw ing. Symbols or 
abbreviations used shall be identified on the face of the plat or map by 
use of a legend or other means. Supplementary or ex aggerated diagrams shall 
be presented accurately on the plat or map where di mensional data is too 
small to be shown clearly at full scale. The plat o r map shall be 30 by 42 
inches. 
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F. � The survey shall contain the following applicable i nformation: 

1. � The name, address, telephone number, and signature of the Professional 
Land Surveyor who made the survey, his or her offic ial seal and 
registration number, the date the survey was comple ted and the dates of 
all revisions. 

2. � The survey drawing(s) submitted shall bear the foll owing certification 
adjacent to the Engineer's official seal: 

a. � "I hereby certify that all information indicated on  this drawing was 
obtained or verified by actual measurements in the field and that every 
effort has been made to furnish complete and accura te information." 

3. � Vicinity map showing the property surveyed in refer ence to nearby 
highways or major street intersections. 

4. � Flood zone designation (with proper annotation base d on Federal Flood 
Insurance Rate Maps or the state or local equivalen t, by scaled map 
location and graphic plotting only). 

5. � Land area as defined by the boundaries of the legal  description of the 
surveyed premises. 

6. � All data necessary to indicate the mathematical dim ensions and 
relationships of the boundary represented by bearin gs and distances, and 
the length and radius of each curve, together with elements necessary 
to mathematically define each curve. The point of b eginning of the 
surveyor's description and the basis of bearings sh all also be shown.  

7. � When record bearings or angles or distances differ from measured 
bearings, angles or distances, both record and meas ured bearings, angles, 
and distances shall be clearly indicated. If the re cord description fails 
to form a mathematically closed figure, the surveyo r shall so indicate. 

8. � Measured and record distances from corners of parce ls surveyed to the 
nearest right-of-way lines of streets in urban or s uburban areas, 
together with recovered lot corners and evidence of  lot corners, shall 
be noted. The distances to the nearest intersecting  street shall be 
indicated and verified. Names and widths of streets  and highways abutting 
the property surveyed and widths of rights of way s hall be given. 
Observable evidence of access (or lack thereof) to such abutting streets 
or highways shall be indicated. Observable evidence  of private roads 
shall be so indicated. Streets abutting the premise s, which have been 
described in Record Documents, but not physically o pened, shall be shown 
and so noted. 

9. � The identifying titles of all recorded plats, filed  maps, right of way 
maps, or similar documents which the survey represe nts, wholly or in part, 
with their appropriate recording data. The survey s hall indicate platted 
setback or building restriction lines which have be en recorded in 
subdivision plats or which appear in a Record Docum ent which has been 
delivered to the surveyor. Contiguity, gores, and o verlaps along the 
exterior boundaries of the survey premises, where a scertainable from 
field evidence or Record Documents, or interior to those exterior 
boundaries, shall be clearly indicated or noted. Wh ere only a part of 
a recorded lot or parcel is included in the survey,  the balance of the 
lot or parcel shall be indicated. 

10. �All evidence of found monuments shall be shown and noted. All evidence 
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of monuments found beyond the surveyed premises on which establishment 
of the corners of the survey premises are dependent , and their 
application related to the survey shall be indicate d. 

11. � The character of any and all evidence of possession  shall be stated and 
the location of such evidence carefully given in re lation to both the 
measured boundary lines and those established by th e record. An absence 
of notation on the survey shall be presumptive of n o observable evidence 
of possession. The term "possession" does not imply  "ownership". 

12. � The location of all buildings upon the plot or parc el shall be shown 
and their locations defined by measurements perpend icular to the 
boundaries. If there are no buildings, so state. Pr oper street numbers 
shall be shown where available.  

13. � All easements evidenced by a Record Document which have been delivered 
to the surveyor shall be shown, both those burdenin g and those 
benefiting the property surveyed, indicating record ing information. If 
such an easement cannot be located, a note to this affect shall be 
included. Observable evidence of easements and/or s ervitudes of all 
kinds, such as those created by roads, rights- of-w ays, water courses, 
drains, telephone, telegraph, or electric lines, wa ter, sewer, oil or 
gas pipelines on or across the surveyed property an d on adjoining 
properties if they appear to affect the surveyed pr operty, shall be 
located and noted. Surface indications, if any, or of underground 
easements and/or servitudes shall also be shown. 

14. � The character and location of all walls, buildings,  fences, and other 
visible improvements within five feet of each side of the boundary lines 
shall be noted. Without expressing a legal opinion,  physical evidence 
of all encroaching structural appurtenances and pro jections, such as 
fire escapes, bay windows, windows and doors that o pen out, flue pipes, 
stoops, eaves, cornices, areaways, stoops, trip, et c., by or on 
adjoining property or on abutting streets, on any e asement or over 
setback lines shown by Record Documents shall be in dicated with the 
extent of such encroachment or projection.  

15. � Driveways and alleys on or crossing the property mu st be shown. Where 
there is evidence of use by other than the occupant s of the property, 
the surveyor must so indicate on the plat or map. W here driveways or 
alleys on adjoining properties encroach, in whole o r in part, on the 
property being surveyed, the surveyor must so indic ate on the plat or 
map with appropriate measurements. 

16. � Location, alignment and dimensions of all roads, cu rbs, walks, parking 
and paved areas abutting the subject land. Indicate  road centerlines 
with true bearings and lengths by 50 foot stationin g. Describe curves 
by designating the points of curvature and tangency  by station. Include 
all curve data as well a location of radius and ver tex points. Elevations 
on 50' centers on centerline of roads, edges of roa ds and top and bottom 
of curbs. 

17. � As accurately as the evidence permits, the location  of cemeteries and 
burial grounds disclosed in the process of research ing title to the 
premises or observed in the process of performing t he field work for 
the survey, shall be shown. 

18. � Ponds, lakes, springs, or rivers bordering on or ru nning through the 
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premises being surveyed shall be shown. When a prop erty surveyed 
contains a natural water boundary, the surveyor sha ll measure the 
location of the boundary according to appropriate s urveying methods and 
note on the plat or map the date of the measurement  and the caveat that 
the boundary is subject to change due to natural ca uses and that it may 
or may not represent the actual location of the lim it of title. When 
the surveyor is aware of changes in such boundaries , the extent of those 
changes shall be identified. 

19. � Contours at a minimum interval of 1 foot .  if not applicable to project. 
Base vertical control on the permanent (not assumed ) National Geodetic 
Survey or VA Medical Center Bench Mark. Note locati on, description and 
datum.  

20. � Identify and show if possible, setback, height, and  floor space area 
restrictions of record or disclosed by applicable z oning or building 
codes (in addition to those recorded in subdivision  maps). If none, so 
state. 

21. � Exterior dimensions of all buildings at ground leve l. Show square 
footage of exterior footprint of all buildings at g round level and gross 
floor area of all buildings. 

22. � Measured height of all buildings above grade at a d efined location. If 
no defined location is provided, the point of measu rement shall be 
shown. 

23. � Elevations at each entrance to buildings, service d ocks, building 
corners, steps, ramps and grade slabs. 

24. � Substantial, visible improvements (in addition to b uildings) such as 
signs, parking areas, swimming pools, etc. 

25. � Parking areas and, if striped, the striping and the  type (eg. 
handicapped, motorcycle, regular, etc.) and number of parking spaces. 

26. � Indication of access to a public way such as curb c uts and driveways. 

27. � Location of utilities existing on or serving the su rveyed property as 
determined by observed evidence together with plans  and markings 
provided by utility companies, and other appropriat e sources (with 
references as to the source of information. Locate and show all fire 
hydrants located within 500 feet of the subject pro perty. 

28. � Railroad tracks and sidings. 

29. � Manholes, catch basins, valve vaults or other surfa ce indications of 
subterranean uses. 

30. � Wires and cables (including their function) crossin g the survey 
premises, all poles on or within ten feet of the su rveyed premises, and 
the dimensions of all cross-wires or overhangs affe cting the surveyed 
premises. 

31. � Utility company installations on the surveyed premi ses. 

32. � Names of adjoining owners of platted lands. 

33. � Observable evidence of earth moving work, building construction or 
building additions within recent months. 

34. � Any changes in street right-of-way lines either com pleted or proposed, 
and available from the controlling jurisdiction. Ob servable evidence 
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of recent street or sidewalk construction or repair s. 

35. � Observable evidence of site use as a solid waste du mp, sump or sanitary 
landfill. 

36. � All trees with a minimum diameter of 6" measured at  48" above the base 
of the tree. Perimeter outline only of thickly wood ed areas with 
description of predominant vegetation.  

- - - E N D - - - 



Lebanon VA Medical Center 
Behavioral Health Complex 
Lebanon, PA 17042 

May 18, 2012  
Issued for Bid  

VA Project No. 595-109  
Project No. 3468  

 

 024100-1   
�

SECTION 02 41 00 

DEMOLITION 

PART 1 - �GENERAL  

1.1 � DESCRIPTION: 

A. � This section specifies demolition and removal of bu ildings, portions of 
buildings, utilities, other structures and debris f rom trash dumps shown.  

1.2 � RELATED WORK: 

A. � Demolition and removal of roads, walks, curbs, and on-grade slabs outside 
buildings to be demolished: Section 31 20 00, EARTH  MOVING. 

B. � Safety Requirements: GENERAL CONDITIONS Article, AC CIDENT PREVENTION. 

C. � Disconnecting utility services prior to demolition:  Section 01 00 00, 
GENERAL REQUIREMENTS. 

D. � Reserved items that are to remain the property of t he Government: Section 
01 00 00, GENERAL REQUIREMENTS. 

E. � Asbestos Removal: Section 02 82 11, TRADITIONAL ASB ESTOS ABATEMENT. 

F. � Lead Paint: Section 02 83 33.13, LEAD-BASED PAINT R EMOVAL AND DISPOSAL. 

G. � Environmental Protection: Section 01 57 19, TEMPORA RY ENVIRONMENTAL 
CONTROLS. 

H. � Construction Waste Management: Section 01 74 19 Con struction Waste 
Management 

I. � Infectious Control: Section 01 00 00, GENERAL REQUI REMENTS, Article 1.7, 
INFECTION PREVENTION MEASURES. 

1.3 � PROTECTION: 

A. � Perform demolition in such manner as to eliminate h azards to persons and 
property; to minimize interference with use of adja cent areas, utilities 
and structures or interruption of use of such utili ties; and to provide free 
passage to and from such adjacent areas of structur es. Comply with 
requirements of GENERAL CONDITIONS Article, ACCIDEN T PREVENTION. 

B. � Provide safeguards, including warning signs, barric ades, temporary fences, 
warning lights, and other similar items that are re quired for protection 
of all personnel during demolition and removal oper ations. Comply with 
requirements of Section 01 00 00, GENERAL REQUIREME NTS, Article 1.9 
PROTECTION OF EXISTING VEGETATION, STRUCTURES, EQUI PMENT, UTILITIES AND 
IMPROVEMENTS.  

C. � Maintain fences, barricades, lights, and other simi lar items around exposed 
excavations until such excavations have been comple tely filled. 

D. � Provide enclosed dust chutes with control gates fro m each floor to carry 
debris to truck beds and govern flow of material in to truck. Provide overhead 
bridges of tight board or prefabricated metal const ruction at dust chutes 
to protect persons and property from falling debris . 

E. � Prevent spread of flying particles and dust. Sprink le rubbish and debris 
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with water to keep dust to a minimum. Do not use wa ter if it results in 
hazardous or objectionable condition such as, but n ot limited to; ice, 
flooding, or pollution. Vacuum and dust the work ar ea daily. 

F. � In addition to previously listed fire and safety ru les to be observed in 
performance of work, include following: 

1. � No wall or part of wall shall be permitted to fall outwardly from 
structures. 

2. � Wherever a cutting torch or other equipment that mi ght cause a fire is 
used, provide and maintain fire extinguishers nearb y ready for immediate 
use. Instruct all possible users in use of fire ext inguishers. 

3. � Keep hydrants clear and accessible at all times. Pr ohibit debris from 
accumulating within a radius of 4500 mm (15 feet) o f fire hydrants. 

G. � Before beginning any demolition work, the Contracto r shall survey the site 
and examine the drawings and specifications to dete rmine the extent of the 
work. The Contractor shall take necessary precautio ns to avoid damages to 
existing items to remain in place, to be reused, or  to remain the property 
of the Medical Center property; any damaged items s hall be repaired or 
replaced as approved by the Resident Engineer. The Contractor shall 
coordinate the work of this section with all other work and shall construct 
and maintain shoring, bracing, and supports as requ ired. The Contractor 
shall ensure that structural elements are not overl oaded and shall be 
responsible for increasing structural supports or a dding new supports as 
may be required as a result of any cutting, removal , or demolition work 
performed under this Contract. Do not overload stru ctural elements. Provide 
new supports and reinforcement for existing constru ction weakened by 
demolition or removal works. Repairs, reinforcement , or structural 
replacement must have Resident Engineer’s approval.   

H. � The work shall comply with the requirements of Sect ion 01 57 19, TEMPORARY 
ENVIRONMENTAL CONTROLS. 

I. � The work shall comply with the requirements of Sect ion 01 00 00, GENERAL 
REQUIREMENTS, Article 1.7 INFECTION PREVENTION MEAS URES. 

1.4 � UTILITY SERVICES: 

A. � Demolish and remove outside utility service lines s hown to be removed. 

B. � Remove abandoned outside utility lines that would i nterfere with 
installation of new utility lines and new construct ion. 

PART 2 - �PRODUCTS (NOT USED) 

PART 3 - �EXECUTION 

3.1 � DEMOLITION: 

A. � Completely demolish and remove buildings and struct ures, including all 
appurtenances related or connected thereto, as note d below: 

1. � As required for installation of new utility service  lines. 

2. � To full depth within an area defined by hypothetica l lines located 1500 
mm (5 feet) outside building lines of new structure s. 

B. � Debris, including brick, concrete, stone, metals an d similar materials shall 
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become property of Contractor and shall be disposed  of by him daily, off 
the Medical Center property to avoid accumulation a t the demolition site. 
Materials that cannot be removed daily shall be sto red in areas specified 
by the Resident Engineer. Break up concrete slabs b elow grade that do not 
require removal from present location into pieces n ot exceeding 600 mm (24 
inches) square to permit drainage. Contractor shall  dispose debris in 
compliance with applicable federal, state or local permits, rules and/or 
regulations. 

C. � In removing buildings and structures of more than t wo stories, demolish work 
story by story starting at highest level and progre ssing down to third floor 
level. Demolition of first and second stories may p roceed simultaneously. 

D. � Remove and legally dispose of all materials, other than earth to remain as 
part of project work, from any trash dumps shown. M aterials removed shall 
become property of Contractor and shall be disposed  of in compliance with 
applicable federal, state or local permits, rules a nd/or regulations. All 
materials in the indicated trash dump areas, includ ing above surrounding 
grade and extending to a depth of 1500 mm (5 feet) below surrounding grade, 
shall be included as part of the lump sum compensat ion for the work of this 
section. Materials that are located beneath the sur face of the surrounding 
ground more than 1500 mm (5 feet), or materials tha t are discovered to be 
hazardous, shall be handled as unforeseen. The remo val of hazardous material 
shall be referred to Hazardous Materials specificat ions. 

E. � Remove existing utilities as indicated or uncovered  by work and terminate 
in a manner conforming to the nationally recognized  code covering the 
specific utility and approved by the Resident Engin eer. When Utility lines 
are encountered that are not indicated on the drawi ngs, the Resident Engineer 
shall be notified prior to further work in that are a.  

3.2 � CLEAN-UP: 

A. � On completion of work of this section and after rem oval of all debris, leave 
site in clean condition satisfactory to Resident En gineer. Clean-up shall 
include off  the Medical Center property disposal o f all items and materials 
not required to remain property of the Government a s well as all debris and 
rubbish resulting from demolition operations. 

����������������� 
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SECTION 03 36 00 
CONCRETE FINISHES 

� �
�

PART 1 - �GENERAL 

1.1 � SECTION INCLUDES 

A. � Pigmented interior and exterior floor coatings. 

B. �  Decorative floor and wall overlay techniques to mi mic pattern, texture 
and color of natural occurring materials and artist ic designs. 

1.2 � RELATED SECTIONS 

A. � Section 03 30 00 - Cast In-Place Concrete:  Concret e mix designs and 
additives. 

1.3 � REFERENCES 

A. � Sampling and Testing for Chloride Ion In Concrete a nd Concrete Raw Materials. 

B. � AASHTO T259 - Standard Method of Test for Resistanc e of Concrete to Chloride 
Ion Penetration. 

C. � ANSI A 118.4 - Specifications for Latex Portland Ce ment Mortar. 

D. � ASTM C23 - Determination of Particle Size Distribut ion of Soils in Forensic 
Science Using Classical and Modern Instrumental Met hods. 

E. � ASTM C78 - Standard Test Method for Flexural Streng th of Concrete (Using 
Simple Beam with Third-Point Loading). 

F. � ASTM C109 - Standard Test Method for Compressive St rength of Hydraulic Cement 
Mortars (Using 2-in. or 50-mm Cube Specimens). 

G. � ASTM C190 - Method of Test for Tensile Strength of Hydraulic Cement Mortars. 

H. � ASTM C309 - Standard Specification for Liquid Membr ane-Forming Compounds 
for Curing Concrete. 

I. � ASTM C348 - Standard Test Method for Flexural Stren gth of Hydraulic-Cement 
Mortars. 

J. � ASTM C 518 - Standard Test Method for Steady-State Thermal Transmission 
Properties by Means of the Heat Flow Meter Apparatu s. 

K. � ASTM C666 - Standard Test Method for Resistance of Concrete to Rapid Freezing 
and Thawing. 

L. � ASTM C882 Modified - Standard Test Method for Bond Strength of Epoxy-Resin 
Systems Used With Concrete by Slant Shear. 

M. � ASTM C944 - Standard Test Method for Abrasion Resis tance of Concrete or 
Mortar Surfaces by the Rotating-Cutter Method. 

N. � ASTM C979 - Standard Specification for Pigments for  Integrally Colored 
Concrete. 

O. � ASTM D1849 - Standard Test Method for Package Stabi lity of Paint. 

P. � ASTM D3359 - Standard Test Methods for Measuring Ad hesion by Tape Test. 

Q. � ASTM D3363 - Standard Test Method for Film Hardness  by Pencil Test. 
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R. � ASTM D4946 - Standard Test Method for Blocking Resi stance of Architectural 
Paints. 

S. � ASTM E84 - Standard Test Method for Surface Burning  Characteristics of 
Building Materials. 

T. � ASTM G53 - Practice for Operating Light- and Water- Exposure Apparatus 
(Fluorescent UV-Condensation Type) for Exposure of Nonmetallic Materials. 

1.4 � SUBMITTALS 

A. � Submit under provisions of Section 01300. 

B. � Product Data:  Manufacturer's data sheets on each p roduct to be used, 
including: 

1. �  Preparation instructions and recommendations. 

2. �  Storage and handling requirements and recommendati ons. 

3. �  Installation methods. 

C. � Shop Drawings: Submit in accordance with Section 01  33 23, SHOP DRAWINGS, 
PRODUCT DATA AND SAMPLES. 

D. � Verification Samples:  For each finish product spec ified, two samples, 
minimum size 6 inches (150 mm) square, representing  actual product, color, 
and patterns. 

1.5 � QUALITY ASSURANCE 

A. � Manufacturer Qualifications: 

B. � Installer Qualifications: 

C. � Mock-Up:  Provide a mock-up for evaluation of surfa ce preparation 
techniques and application workmanship. 

1. �  Finish areas designated by Architect. 

2. �  Do not proceed with remaining work until workmansh ip, color, and sheen 
are approved by Architect. 

3. �  Refinish mock-up area as required to produce accep table work. 

1.6 � DELIVERY, STORAGE, AND HANDLING 

A. � Store products in manufacturer's unopened packaging  until ready for 
installation. 

B. � Store and dispose of solvent-based materials, and m aterials used with 
solvent-based materials, in accordance with require ments of local 
authorities having jurisdiction. 

1.7 � PROJECT CONDITIONS 

A. � Maintain environmental conditions (temperature, hum idity, and ventilation) 
within limits recommended by manufacturer for optim um results.  Do not 
install products under environmental conditions out side manufacturer's 
absolute limits. 
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PART 2 - �PRODUCTS 

2.1 � MANUFACTURERS 

A. � Basis-of-Design Product:  Subject to compliance wit h requirements, provide 
the product indicated in SCHEDULE FOR FINISHES 09 0 6 00or a comparable 
product by one of the following: 

1. � SureCrete Design Products 

2. � Bulach Custom Rokc 

3. � AVM Industries 

4. � Concrete Solutions 

B. �  Stamp Topping/Overlay:  SureStamp by SureCrete Des ign Products. 

1. �  Performance: 

a. �  Thickness: 1/4 inch to 3/8 inch (6.35 mm to 9.5 mm ). 

b. �  Compressive Strength (ASTM C109): 7 day 3580 psi ( 24,683. kPa), 28 
day 4350 psi (29,972 kPa). 

c. �  Flexural Strength (ÅSTM C78): 9 day 880.7 psi (606 3 kPa), 28 day 
1494.3 psi (10,296 kPa). 

2. �  Pigment Color:  Product as indicated in Section 09  06 00 SCHEDULE FOR 
FINISHES 

C. �  Tool Release Agent: Liquid Release  Stamping Tool:  Standard and 
custom fabricated concrete stamping tools to achiev e required surface 
profile, texture and design required. Urethane mate rials compatible with 
manufacturer's standard products. 

PART 3 - �EXECUTION 

3.1 � EXAMINATION 

A. � Do not begin installation until substrates have bee n properly prepared. 

B. � If substrate preparation is the responsibility of a nother installer, notify 
Architect of unsatisfactory preparation before proc eeding. 

3.2 � PREPARATION 

A. � Clean surfaces thoroughly prior to installation. 

B. � Prepare surfaces using the methods recommended by t he manufacturer for 
achieving the best result for the substrate under t he project conditions. 

C. � Prepare exterior surfaces with chemical cleaner/pro filer followed by 
rinsing with 3000-psi (20670 kPa) (minimum) pressur e washer equipped with 
a turbo-tip to remove loose surface matrix and loos e aggregate. 

3.3 � INSTALLATION 

A. � Install in accordance with manufacturer's instructi ons. 

3.4 �  STAMP OVERLAY / CEMENTITIOUS TOPPING 

A. �  Bond Coat: Begin by saturating area to be covered with water. Before 
application of bond coat, remove any excess water l eaving no puddles. The 
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surface should be saturated, surface dry (SSD). Pla ce the bond coat with 
a squeegee and force into surface completely coveri ng existing concrete with 
this slurry. Apply only in sections that may be cov ered with stamp mix while 
maintaining a wet edge. 

B. �  Stamp Coat: While the bond coat is still wet apply  stamp coat. Mix water 
and integrally tint if required. Mechanically mix t o a lump-free 
consistency. Use a gauge rake to apply stamp coat a t 1/4 to 3/8 inch (6 mm 
to 9.5 mm), then steel trowel, fresno, or steel squ eegee to a smooth and 
slick surface. Use surface retarder in hot and/or w indy conditions to slow 
initial evaporation of surface. Allow stamp coat to  set until material does 
not stick easily to the finger when touched, but yi elds to pressure. 

C. �  Apply stamps, texture to affect pattern desired. U se clear liquid release 
agent. 

D. �  Clean-up and detail double lines from stamping too ls. 

E. �  Apply secondary coloring and 2 coats of selected s ealer. 
 
3.4SURFACE TREATMENTS 
 
A. Dry Shake Surface Hardeners: 

1. �  Hand broadcast evenly to the surface of freshly pl aced concrete when the 
concrete reaches the point where no bleed water rem ains on the surface. 

2. �  Do not spray water on the treated substrate. 

3. �  Apply in two shakes, with two-thirds being applied  in the first shake 
and one-third in the second shake (holding back a s mall amount for touch 
up work). 

4. �  After the first shake, the surface is floated. Do not trowel between 
applications. 

5. �  Apply the second shake perpendicular to the first application in a 
uniform manner. Float in and trowel to the final fi nish desired. 

6. �  Install construction or control joints as soon as possible. Prevent 
trowel burns, especially at tooled joints and edges , when hard steel 
troweling. 

3.5 � PROTECTION 

A. � Protect installed products until completion of proj ect. 

B. � Touch-up, repair or replace damaged products before  Substantial Completion. 

- - - END - - - 
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SECTION 03 54 16 

HYDRAULIC CEMENT UNDERLAYMENT 

PART 1 - �GENERAL 

1.1 � RELATED DOCUMENTS 

A. � Drawings and general provisions of the Contract, in cluding General and 
Supplementary Conditions and Division 01 Specificat ion Sections, apply to 
this Section. 

1.2 � SUMMARY 

A. � This Section includes hydraulic-cement-based underl ayment for use below 
interior floor coverings. 

B. � Related Sections include the following: 

1. � Division 09 Sections for patching and leveling comp ounds applied with 
floor coverings. 

1.3 � SUBMITTALS 

A. � Product Data:  For each type of product indicated. 

B. � Shop Drawings:  Plans indicating substrates, locati ons, and average depths 
of underlayment based on survey of substrate condit ions. 

C. � Manufacturer Certificates:  Signed by manufacturers  of both underlayment 
and floor covering system certifying that products are compatible. 

1.4 � QUALITY ASSURANCE 

A. � Installer Qualifications:  Installer who is approve d by manufacturer for 
application of underlayment products required for t his Project. 

B. � Product Compatibility:  Manufacturers of both under layment and floor 
covering system certify in writing that products ar e compatible. 

1.5 � DELIVERY, STORAGE, AND HANDLING 

A. � Store materials to comply with manufacturer's writt en instructions to 
prevent deterioration from moisture or other detrim ental effects. 

1.6 � PROJECT CONDITIONS 

A. � Environmental Limitations:  Comply with manufacture r's written 
instructions for substrate temperature, ambient tem perature and humidity, 
ventilation, and other conditions affecting underla yment performance. 

1. � Place hydraulic-cement-based underlayments only whe n ambient 
temperature and temperature of substrates are betwe en 50 and 80 deg F. 

1.7 � COORDINATION 

A. � Coordinate application of underlayment with require ments of floor covering 
products, including adhesives, specified in Divisio n 09 Sections, to ensure 
compatibility of products. 
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PART 2 - �PRODUCTS 

2.1 � HYDRAULIC-CEMENT-BASED UNDERLAYMENTS 

A. � Underlayment:  Hydraulic-cement-based, polymer-modi fied, self-leveling 
product that can be applied in minimum uniform thic knesses of 1/8 inch and 
that can be feathered at edges to match adjacent fl oor elevations. 

1. � Products:  Subject to compliance with requirements,  provide one of the 
following: 

a. � Ardex; K-15 Self-Leveling Underlayment Concrete  

b. � Bonsal, W. R. Company; Self-Leveling Underlayment  

c. � ChemRex; MBT Mastertop 110 Plus Underlayment. 

2. � Cement Binder:  ASTM C 150, portland cement, or hyd raulic or blended 
hydraulic cement as defined by ASTM C 219. 

3. � Compressive Strength:  Not less than [4100 psi] at 28 days when tested 
according to ASTM C 109/C 109M. 

B. � Water:  Potable and at a temperature of not more th an 70 deg F. 

PART 3 - �EXECUTION 

3.1 � EXAMINATION 

A. � Examine substrates, with Installer present, for con ditions affecting 
performance. 

1. � Proceed with application only after unsatisfactory conditions have been 
corrected. 

3.2 � PREPARATION 

A. � General:  Prepare and clean substrate according to manufacturer's written 
instructions. 

1. � Treat nonmoving substrate cracks according to manuf acturer's written 
instructions to prevent cracks from telegraphing (r eflecting) through 
underlayment. 

2. � Fill substrate voids to prevent underlayment from l eaking. 

B. � Concrete Substrates:  Mechanically remove, accordin g to manufacturer's 
written instructions, laitance, glaze, efflorescenc e, curing compounds, 
form-release agents, dust, dirt, grease, oil, and o ther contaminants that 
might impair underlayment bond. 

1. � Moisture Testing:  Perform anhydrous calcium chlori de test, ASTM F 1869.  
Proceed with installation only after substrates do not exceed a maximum 
moisture-vapor-emission rate of 3 lb of water/1000 sq. ft. in 24 hours. 

C. � Adhesion Tests:  After substrate preparation, test substrate for adhesion 
with underlayment according to manufacturer's writt en instructions. 

3.3 � APPLICATION 

A. � General:  Mix and apply underlayment components acc ording to manufacturer's 
written instructions. 

1. � Close areas to traffic during underlayment applicat ion and for time 
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period after application recommended in writing by manufacturer. 

2. � Coordinate application of components to provide opt imum 
underlayment-to-substrate and intercoat adhesion. 

3. � At substrate expansion, isolation, and other moving  joints, allow joint 
of same width to continue through underlayment. 

B. � Apply primer over prepared substrate at manufacture r's recommended 
spreading rate. 

C. � Apply underlayment to produce uniform, level surfac e. 

1. � Apply a final layer without aggregate to produce su rface. 

2. � Feather edges to match adjacent floor elevations. 

D. � Cure underlayment according to manufacturer's writt en instructions.  
Prevent contamination during application and curing  processes. 

E. � Do not install floor coverings over underlayment un til after time period 
recommended in writing by underlayment manufacturer . 

F. � Remove and replace underlayment areas that evidence  lack of bond with 
substrate, including areas that emit a "hollow" sou nd when tapped. 

3.4 � PROTECTION 

A. � Protect underlayment from concentrated and rolling loads for remainder of 
construction period. 

                              
 

   - - - E N D - - -  
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SECTION 04 05 13 

MASONRY MORTARING 

PART 1 - �GENERAL  

1.1 � DESCRIPTION: 

A. � Section specifies mortar materials and mixes.  

1.2 � RELATED WORK:  

A. � Mortar used in Section:  

1. � Section 04 05 16, MASONRY GROUTING. 

2. � Section 04 20 00, UNIT MASONRY. 

3. � Section 04 72 00, CAST STONE MASONRY. 

B. � Mortar Color: Section 09 06 00, SCHEDULE FOR FINISH ES. 

1.3 � TESTING LABORATORY-CONTRACTOR RETAINED 

A. � Engage a commercial testing laboratory approved by Resident Engineer to 
perform tests specified below.  

B. � Submit information regarding testing laboratory's f acilities and 
qualifications of technical personnel to Resident E ngineer. 

1.4 � TESTS 

A. � Test mortar and materials specified.  

B. � Certified test reports.  

C. � Identify materials by type, brand name and manufact urer or by origin. 

D. � Do not use materials until laboratory test reports are approved by Resident 
Engineer.  

E. � After tests have been made and materials approved, do not change without 
additional test and approval of Resident Engineer.  

F. � Testing: 

1. � Test materials proposed for use for compliance with  specifications in 
accordance with test methods contained in reference d specifications and 
as follows: 

2. � Mortar: 

a. � Test for compressive strength and water retention; ASTM C270. 

b. � Mortar compressive strengths 28 days as follows:  

1) � Type M: Minimum 17230 kPa (2500 psi) at 28 days.  

2) � Type S: Minimum 12400 kPa (1800 psi) at 28 days.  

3) � Type N: Minimum 5170 kPa (750 psi) at 28 days. 

3. � Cement:  

a. � Test for water soluble alkali (nonstaining) when no nstaining cement 
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is specified.  

b. � Nonstaining cement shall contain not more than 0.03  percent water 
soluble alkali. 

4. � Sand: Test for deleterious substances, organic impu rities, soundness and 
grading.  

5. � High Bond Mortar: Test for compressive strength, te nsile strength, 
flexural strength, and brick bond strength.  

G. � During progress of work, testing laboratory specifi ed in Section 01 45 29, 
TESTING LABORATORY SERVICES, takes and tests sample s as specified in that 
section. Testing procedures and test methods in AST M C780. 

1.5 � SUBMITTALS 

A. � Submit in accordance with Section 01 33 23, SHOP DR AWINGS, PRODUCT DATA, 
AND SAMPLES.  

B. � Certificates:  

1. � Testing laboratory's facilities and qualifications of its technical 
personnel. 

2. � Indicating that following items meet specifications : 

a. � Portland cement. 

b. � Masonry cement. 

c. � Mortar cement. 

d. � Hydrated lime. 

e. � Fine aggregate (sand).  

f. � Color admixture. 

C. � Laboratory Test Reports:  

1. � Mortar, each type.  

2. � Admixtures.  

D. � Manufacturer's Literature and Data:  

1. � Cement, each kind. 

2. � Hydrated lime. 

3. � Admixtures. 

4. � Liquid acrylic resin.  

1.6 � PRODUCT DELIVERY, STORAGE AND HANDLING 

A. � Deliver masonry materials in original sealed contai ners marked with name 
of manufacturer and identification of contents.  

B. � Store masonry materials under waterproof covers on planking clear of ground, 
and protect damage from handling, dirt, stain, wate r and wind.  

1.7 � APPLICABLE PUBLICATIONS 

A. � Publications listed below form a part of specificat ion to extent referenced. 
Publications are referenced in text by basic design ation only. 
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B. � American Society for Testing and Materials (ASTM):  

1. � C40-04 Organic Impurities in Fine Aggregates for Co ncrete  

2. � C91-05 Masonry Cement  

3. � C109-07 Compressive Strength of Hydraulic Cement Mo rtars (Using 2-in. 
or 50-MM Cube Specimens)  

4. � C144-04 Aggregate for Masonry Mortar  

5. � C150-05 Portland Cement  

6. � C207-06 Hydrated Lime for Masonry Purposes  

7. � C270-07 Mortar for Unit Masonry  

8. � C307-03 Tensile Strength of Chemical - Resistant Mo rtar, Grouts, and 
Monolithic Surfacing  

9. � C321-00/R05 Bond Strength of Chemical-Resistant Mor tars 

10. � C348-02 Flexural Strength of Hydraulic Cement Morta rs  

11. � C595-08 Blended Hydraulic Cement  

12. � C780-07 Preconstruction and Construction Evaluation  of Mortars 
for Plain and Reinforced Unit Masonry  

13. � C979-05 Pigments for Integrally Colored Concrete 

14. � C1329-05 Mortar Cement 

PART 2 - �PRODUCTS  

2.1 � HYDRATED LIME 

A. � ASTM C207, Type S.  

2.2 � AGGREGATE FOR MASONRY MORTAR 

A. � ASTM C144 and as follows: 

1. � White plastering sand meeting sieve analysis for mo rtar joints for 
pointing.  

B. � Test sand for color value in accordance with ASTM C 40. Sand producing color 
darker than specified standard is unacceptable.  

2.3 � MASONRY CEMENT 

A. � ASTM C91. Type N, S, or M.  

B. � Use white masonry cement whenever white mortar is s pecified. 

2.4 � MORTAR CEMEMT 

A. � ASTM C1329, Type N, S or M. 

2.5 � PORTLAND CEMENT 

A. � ASTM C150, Type I.  

B. � Use white Portland cement wherever white mortar is specified.  
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2.6 � WATER 

A. � Potable, free of substances that are detrimental to  mortar, masonry, and 
metal.  

2.7 � MASONRY MORTAR 

A. � Conform to ASTM C270. 

B. � Admixtures:  

1. � Do not use mortar admixtures, unless approved by Re sident Engineer.  

C. � Colored Mortar: 

1. � Maintain uniform mortar color for exposed work thro ughout. 

2. � Match mortar color in approved sample. 

PART 3 - �EXECUTION 

3.1 � MIXING 

A. � Mix in a mechanically operated mortar mixer.  

1. � Mix mortar for at least three minutes but not more than five minutes.  

B. � Measure ingredients by volume. Measure by the use o f a container of known 
capacity.  

C. � Mix water with dry ingredients in sufficient amount  to provide a workable 
mixture which will adhere to vertical surfaces of m asonry units.  

D. � Mortar that has stiffened because of loss of water through evaporations: 

1. � Re-tempered by adding water to restore to proper co nsistency and 
workability.  

2. � Discard mortar that has reached its initial set or has not been used within 
two hours.  

E. � Pointing Mortar: 

1. � Mix dry ingredients with enough water to produce a damp mixture of 
workable consistency which will retain its shape wh en formed into a ball. 

2. � Allow mortar to stand in dampened condition for 1 t o 1-1/2 hours. 

3. � Add water to bring mortar to a workable consistency  prior to application. 

3.2 � MORTAR USE LOCATION 

A. � Use Type M mortar for waterproof parging below grad e. 

B. � Use Type S mortar for masonry containing vertical r einforcing bars (non- 
engineered)  setting cast stone.  

C. � Use Type N mortar for other masonry work, except as  otherwise specified. 

D. � Use Type N mortar for tuck pointing work.  

E. � Use pointing mortar for items specified. 

- - - E N D - - - �
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SECTION 04 05 16 

MASONRY GROUTING 

PART 1 - �GENERAL  

1.1 � DESCRIPTION: 

A. � Section specifies grout materials and mixes.  

1.2 � RELATED WORK:  

A. � Grout used in Section:  

1. � Section 04 20 00, UNIT MASONRY. 

2. � Section 04 72 00, CAST STONE MASONRY. 

B. � Grout Color: Section 09 06 00, SCHEDULE FOR FINISHE S. 

1.3 � TESTS: 

A. � Test grout and materials specified.  

B. � Certified test reports.  

C. � Identify materials by type, brand name and manufact urer or by origin. 

D. � Do not use materials until laboratory test reports are approved by Resident 
Engineer.  

E. � After tests have been made and materials approved, do not change without 
additional test and approval of Resident Engineer.  

F. � Testing: 

1. � Test materials proposed for use for compliance with  specifications in 
accordance with test methods contained in reference d specifications and 
as follows: 

2. � Grout: 

a. � Test for compressive strength; ASTM C1019.  

b. � Grout compressive strength of 13790 kPa (2000 psi) at 28 days. 

3. � Cement:  

a. � Test for water soluble alkali (nonstaining) when no nstaining cement 
is specified.  

b. � Nonstaining cement shall contain not more than 0.03  percent water 
soluble alkali. 

4. � Sand: Test for deleterious substances, organic impu rities, soundness and 
grading.  

1.4 � SUBMITTALS 

A. � Submit in accordance with Section 01 33 23, SHOP DR AWINGS, PRODUCT DATA, 
AND SAMPLES.  

B. � Certificates:  

1. � Indicating that following items meet specifications : 
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a. � Portland cement. 

b. � Masonry cement.  

c. � Grout. 

d. � Hydrated lime.  

e. � Fine aggregate (sand).  

f. � Coarse aggregate for grout. 

g. � Color admixture. 

C. � Laboratory Test Reports:  

1. � Grout, each type.  

2. � Admixtures.  

D. � Manufacturer's Literature and Data:  

1. � Cement, each kind. 

2. � Hydrated lime. 

3. � Admixtures. 

1.5 � PRODUCT DELIVERY, STORAGE AND HANDLING:  

A. � Deliver masonry materials in original sealed contai ners marked with name 
of manufacturer and identification of contents.  

B. � Store masonry materials under waterproof covers on planking clear of ground, 
and protect damage from handling, dirt, stain, wate r and wind.  

1.6 � APPLICABLE PUBLICATIONS:  

A. � Publications listed below form a part of specificat ion to extent referenced. 
Publications are referenced in text by basic design ation only. 

B. � American Society for Testing and Materials (ASTM):  

1. � C40-04 Organic Impurities in Fine Aggregates for Co ncrete  

2. � C91-05 Masonry Cement  

3. � C150-05 Portland Cement  

4. � C207-06 Hydrated Lime for Masonry Purposes  

5. � C404-07 Aggregate for Masonry Grout  

6. � C476-07 Grout for Masonry  

7. � C595-08 Blended Hydraulic Cement  

8. � C979-05 Pigments for Integrally Colored Concrete 

9. � C1019-05 Sampling and Testing Grout  

PART 2 - �PRODUCTS  

2.1 � HYDRATED LIME:  

A. � ASTM C207, Type S.  
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2.2 � AGGREGATE FOR MASONRY GROUT: 

A. � ASTM C404, Size 8.  

2.3 � BLENDED HYDRAULIC CEMENT: 

A. � ASTM C595, Type IS, IP.  

2.4 � MASONRY CEMENT: 

A. � ASTM C91. Type N, S, or M.  

B. � Use white masonry cement whenever white mortar is s pecified.  

2.5 � PORTLAND CEMENT: 

A. � ASTM C150, Type I.  

B. � Use white Portland cement wherever white mortar is specified. 

2.6 � WATER: 

A. � Potable, free of substances that are detrimental to  grout, masonry, and 
metal.  

2.7 � GROUT: 

A. � Conform to ASTM C476 except as specified.  

B. � Grout type proportioned by volume as follows:  

1. � Fine Grout:  

a. � Portland cement or blended hydraulic cement: one pa rt.  

b. � Hydrated lime: 0 to 1/10 part.  

c. � Fine aggregate: 2-1/4 to 3 times sum of volumes of cement and lime 
used.  

2. � Coarse Grout:  

a. � Portland cement or blended hydraulic cement: one pa rt.  

b. � Hydrated lime: 0 to 1/10 part.  

c. � Fine aggregate: 2-1/4 to 3 times sum of volumes of cement and lime 
used.  

d. � Coarse aggregate: 1 to 2 times sum of volumes of ce ment and lime used.  

3. � Sum of volumes of fine and coarse aggregates: Do no t exceed 4 times sum 
of volumes of cement and lime used.  

2.8 � COLOR ADMIXTURE: 

A. � Pigments: ASTM C979.  

B. � Use mineral pigments only. Organic pigments are not  acceptable.  

C. � Pigments inert, stable to atmospheric conditions, n onfading, alkali 
resistant and water insoluble.  

2.9 � Water-Repellent  Admixture:    

A. � Liquid water-repellent mortar admixture intended fo r use with CMUs 
containing integral water repellent by same manufac turer. 
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2.10 � Cold-Weather  Admixture: 

A. � Nonchloride, noncorrosive, accelerating admixture c omplying with ASTM C 
494/C 494M, Type C, and recommended by manufacturer  for use in masonry mortar 
of composition indicated. 

PART 3 - �EXECUTION 

3.1 � MIXING: 

A. � Mix in a mechanically operated grout mixer.  

1. � Mix grout for at least five minutes. 

B. � Measure ingredients by volume. Measure by the use o f a container of known 
capacity.  

C. � Mix water with grout dry ingredients in sufficient amount to bring grout 
mixture to a pouring consistency.  

3.2 � GROUT USE LOCATIONS: 

A. � Use fine grout for filling wall cavities and cells of concrete masonry units 
where the smallest dimension is 50 mm (2 inches) or  less. 

B. � Use either fine grout or coarse grout for filling w all cavities and cells 
of concrete masonry units where the smallest dimens ion is greater than 50 
mm (2 inches). 

C. � Do not use grout for filling bond beam or lintel un its. 

- - - E N D - - - �
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SECTION 04 20 00 

UNIT MASONRY 

PART 1 - �GENERAL 

1.1 � DESCRIPTION 

A. � This section specifies requirements for constructio n of masonry unit walls. 

1.2 � RELATED WORK 

A. � Mortars and grouts: Section 04 05 13, MASONRY MORTA RING, Section 04 05 16, 
MASONRY GROUTING. 

B. � Steel lintels and shelf angles: Section 05 50 00, M ETAL FABRICATIONS. 

C. � Cavity insulation: Section 07 21 13, THERMAL INSULA TION. 

D. � Flashing: Section 07 60 00, FLASHING AND SHEET META L. 

E. � Sealants and sealant installation: Section 07 92 00 , JOINT SEALANTS. 

F. � Color and texture of masonry units: Section 09 06 0 0, SCHEDULE FOR FINISHES. 

1.3 � SUBMITTALS 

A. � Submit in accordance with Section 01 33 23, SHOP DR AWINGS, PRODUCT DATA AND 
SAMPLES.  

B. � Samples: 

1. � Concrete masonry units for chamfered units, when ex posed in finish work. 

2. � Anchors, and ties, one each and joint reinforcing 1 200 mm (48 inches) 
long. 

C. � Shop Drawings: 

1. � Special masonry shapes. 

2. � Drawings, showing reinforcement, applicable dimensi ons and methods of 
hanging soffit or lintel masonry and reinforcing ma sonry for embedment 
of anchors for hung fixtures. 

3. � Shop Drawings: Submit shop drawings for fabrication , bending, and 
placement of reinforcing bars. Comply with ACI 315.  Show bar schedules, 
diagrams of bent bars, stirrup spacing, lateral tie s and other 
arrangements and assemblies as required for fabrica tion and placement 
of reinforcement for unit masonry work. 

D. � Certificates: 

1. � Certificates signed by manufacturer, including name  and address of 
Contractor, project location, and the quantity, and  date or dates of 
shipment of delivery to which certificate applies. 

2. � Indicating that the following items meet specificat ion requirements: 

a. � Solid and load-bearing concrete masonry units. 

3. � Testing laboratories facilities and qualifications of its principals and 
key personnel to perform tests specified. 
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E. � Manufacturer's Literature and Data: 

1. � Anchors, ties, and reinforcement. 

2. � Reinforcing bars. 

1.4 � WARRANTY 

A. � Warrant exterior masonry walls against moisture lea ks and subject to terms 
of "Warranty of Construction", FAR clause 52.246-21 , except that warranty 
period shall be five years. 

1.5 � APPLICABLE PUBLICATIONS 

A. � Publications listed below form a part of this speci fication to the extent 
referenced. Publications are referenced in the text  by the basic designation 
only. 

B. � American Society for Testing and Materials (ASTM): 

1. � A951-06  Steel Wire for Masonry Joint Reinforcement . 

2. � A615/A615M-07 Deformed and Plain Billet-Steel Bars for Concrete 
Reinforcement. 

3. � A675/A675M-03 Standard Specification for Steel Bars , Carbon, 
Hot-Wrought, Special Quality, Mechanical Properties C34-03
 Structural Clay Load-Bearing Wall Tile 

4. � C90-06 Load-Bearing Concrete Masonry Units 

5. � C476-02 Standard Specification for Grout for Masonr y 

6. � C612-04 Mineral Fiber Block and Board Thermal Insul ation 

7. � C744-05 Prefaced Concrete and Calcium Silicate Maso nry Units. 

8. � D1056-07 Flexible Cellular Materials - Sponge or Ex panded Rubber 

9. � D2240-05 Rubber Property - Durometer Hardness 

10. � D3574-05 Flexible Cellular Materials-Slab, Bonded, and Molded 
Urethane Foams 

11. � F1667-05 Fasteners: Nails, Spikes and Staples 

C. � Masonry Industry Council: 

1. � All Weather Masonry Construction Manual, 2000. 

D. � American Welding Society (AWS): 

1. � D1.4-05 Structural Welding Code – Reinforcing Steel . 

E. � Federal Specifications (FS): 

1. � FF-S-107C-00 Screws, Tapping and Drive 

F. � Masonry Standards Joint Committee; Specifications f or Masonry Structures 
(ACI 530.1-05/ASCE 6-05/TMS 602-99) (MSJC). 

PART 2 - �PRODUCTS 

2.1 � CONCRETE MASONRY UNITS 

A. � Hollow and Solid Load-Bearing Concrete Masonry Unit s: ASTM C90. 
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1. � Unit Weight: Normal weight. 

2. � Sizes: Modular. 

3. � For molded faces used as a finished surface, use co ncrete masonry units 
with uniform fine to medium surface texture unless specified otherwise. 

4. � Use bullnose concrete masonry units at corners expo sed in finished work 
with 25 mm (1 inch) minimum radius rounded vertical  exterior corners 
(bullnose units). 

5. � Customized units: 

a. � Split-face Units: 

1) � Ground Face Units:7 5/8" x 16 5/8" x 3 5/8" veneer;  7 5/8" x 16 
5/8" x 3 5/8" with 1" horizontal chamfer as detaile d in the 
drawings. 

2.2 � SHEAR KEYS 

A. � ASTM D2000, solid extruded cross-shaped section of rubber, neoprene, or 
polyvinyl chloride, with a durometer hardness of ap proximately 80 when 
tested in accordance with ASTM D2240, and a minimum  shear strength of 3.5 
MPa (500 psi). 

B. � Shear key dimensions: Approximately 70 mm by 8 mm f or long flange and 38 
mm by 16 mm for short flange (2-3/4 inches by 5/16 inch for long flange, 
and 1-1/2 inches by 5/8 inch for short flange). 

2.3 � REINFORCEMENT: 

A. � Steel Reinforcing Bars: ASTM A615, deformed bars, 4 20 MPa (Grade 60) for 
bars No. 10 to No. 57 (No. 3 to No. 18), except as otherwise indicated. 

B. � Shop-fabricate reinforcement bars which are shown t o be bent or hooked. 

C. � Joint Reinforcement: 

1. � Form from wire complying with ASTM A951. 

2. � Galvanized after fabrication. 

3. � Width of joint reinforcement 40 mm (1-5/8 inches) l ess than nominal width 
of masonry wall or partition. 

4. � Cross wires welded to longitudinal wires. 

5. � Joint reinforcing at least 3000 mm (10 feet) in len gth. 

6. � Joint reinforcing in rolls is not acceptable. 

7. � Joint reinforcing that is crimped to form drip is n ot acceptable. 

8. � Maximum spacing of cross wires 400 mm (16 inches) t o longitudinal wires. 

9. � Ladder Design: 

a. � Longitudinal wires deformed 4 mm (0.16 inch)  diame ter wire. 

b. � Cross wires 2.6 mm (0.10 inch)diameter. 

10. � Trussed Design: 

a. � Longitudinal and cross wires not less than 4 mm (0. 16 inch nominal) 
diameter. 
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b. � Longitudinal wires deformed. 

2.4 � ANCHORS, AND TIES 

A. � Adjustable Veneer Anchor for Frame Walls: 

1. � Two piece, adjustable anchor and tie. 

2. � Anchor and tie may be either type; use only one typ e throughout. 

3. � Loop Type: 

a. � Anchor: Screw-on galvanized steel anchor strap 2.75  mm (0.11 inch) 
by 19 mm (3/4 inch) wide by 225 mm (9 inches) long,  with 9 mm (0.35 
inch) offset and 100 mm (4 inch) adjustment. Provid e 5 mm (0.20 inch) 
hole at each end for fasteners. 

b. � Ties: Triangular tie, fabricated of 5 mm (0.20 inch ) diameter 
galvanized cold drawn steel wire. Ties long enough to engage the anchor 
and be embedded not less than 50 mm (2 inches) into  the bed joint of 
the masonry veneer. 

4. � Angle Type: 

a. � Anchor: Minimum 2 mm (16 gage) thick galvanized ste el angle shaped 
anchor strap. Provide hole in vertical leg for fast ener. Provide hole 
near end of outstanding leg to suit upstanding port ion of tie. 

b. � Tie: Fabricate from 5 mm (0.20 inch) diameter galva nized cold drawn 
steel wire. Form "L" shape to be embedded not less than 50 mm (2 inches) 
into the bed joint of the masonry veneer and provid e upstanding leg 
to fit through hole in anchor and be long enough to  allow 50 mm (2 
inches) of vertical adjustment. 

B. � Dovetail Anchors: 

1. � Form dovetail anchor slots from 0.6 mm (0.0239 inch ) thick galvanized 
steel (with felt or fiber filler). 

C. � Individual ties: 

1. � Rectangular ties: Form from 5 mm (3/16 inch) diamet er galvanized steel 
rod to a rectangular shape not less than 50 mm (2 i nches) wide by 
sufficient length for ends of ties to extend within  25 mm (1 inch) of 
each face of wall. Ties that are crimped to form dr ip are not permitted. 

D. � Wall Ties, (Mesh or Wire): 

1. � Mesh wall ties formed of ASTM A82, W0.5, 2 mm, (16 gage) galvanized steel 
wire 13 mm by 13 mm (1/2 inch by 1/2 inch) mesh, 75  mm (3 inches) wide 
by 200 mm (8 inches) long. 

2. � Rectangular wire wall ties formed of W1.4, 3 mm, (9  gage) galvanized steel 
wire 50 mm (2 inches) wide by 200 mm (8 inches) lon g. 

2.5 � PREFORMED COMPRESSIBLE JOINT FILLER 

A. � Thickness and depth to fill the joint as specified.  

B. � Closed Cell Neoprene: ASTM D1056, Type 2, Class A, Grade 1, B2F1. 

C. � Non-Combustible Type: ASTM C612, Class 5, 1800 degr ees F. 
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2.6 � ACCESSORIES 

A. � Weep Hole Wicks: Glass fiber ropes, 10 mm (3/8 inch ) minimum diameter, 300 
mm (12 inches) long. 

B. � Masonry Cleaner: 

1. � Detergent type cleaner selected for each type mason ry used. 

2. � Acid cleaners are not acceptable. 

3. � Use soapless type specially prepared for cleaning b rick or concrete 
masonry as appropriate. 

C. � Fasteners: 

1. � Concrete Nails: ASTM F1667, Type I, Style 11, 19 mm  (3/4 inch) minimum 
length. 

2. � Masonry Nails: ASTM F1667, Type I, Style 17, 19 mm (3/4 inch) minimum 
length. 

3. � Screws: FS-FF-S-107, Type A, AB, SF thread forming or cutting. 

PART 3 - �EXECUTION 

3.1 � JOB CONDITIONS 

A. � Protection: 

1. � Cover tops of walls with nonstaining waterproof cov ering, when work is 
not in progress. Secure to prevent wind blow off. 

2. � On new work protect base of wall from mud, dirt, mo rtar droppings, and 
other materials that will stain face, until final l andscaping or other 
site work is completed. 

B. � Cold Weather Protection: 

1. � Masonry may be laid in freezing weather when method s of protection are 
utilized. 

2. � Comply with MSJC and "Hot and Cold Weather Masonry Construction Manual". 

3.2 � CONSTRUCTION TOLERANCES 

A. � Lay masonry units plumb, level and true to line wit hin the tolerances as 
per MSJC requirements and as follows: 

B. � Maximum variation from plumb: 

1. � In 3000 mm (10 feet) - 6 mm (1/4 inch). 

2. � In 6000 mm (20 feet) - 10 mm (3/8 inch). 

3. � In 12 000 mm (40 feet) or more - 13 mm (1/2 inch). 

C. � Maximum variation from level: 

1. � In any bay or up to 6000 mm (20 feet) - 6 mm (1/4 i nch). 

2. � In 12 000 mm (40 feet) or more - 13 mm (1/2 inch). 

D. � Maximum variation from linear building lines: 

1. � In any bay or up to 6000 mm (20 feet) - 13 mm (1/2 inch). 

2. � In 12 000 mm (40 feet) or more - 19 mm (3/4 inch). 
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E. � Maximum variation in cross-sectional dimensions of columns and thickness 
of walls from dimensions shown: 

1. � Minus 6 mm (1/4 inch). 

2. � Plus 13 mm (1/2 inch). 

F. � Maximum variation in prepared opening dimensions: 

1. � Accurate to minus 0 mm (0 inch). 

2. � Plus 6 mm (1/4 inch). 

3.3 � INSTALLATION GENERAL 

A. � Keep finish work free from mortar smears or spatter s, and leave neat and 
clean. 

B. � Anchor masonry as specified in Paragraph, ANCHORAGE . 

C. � Wall Openings: 

1. � Fill hollow metal frames built into masonry walls a nd partitions solid 
with mortar as laying of masonry progresses. 

2. � If items are not available when walls are built, pr epare openings for 
subsequent installation. 

D. � Tooling Joints: 

1. � Do not tool until mortar has stiffened enough to re tain thumb print when 
thumb is pressed against mortar. 

2. � Tool while mortar is soft enough to be compressed i nto joints and not 
raked out. 

3. � Finish joints in exterior face masonry work with a jointing tool, and 
provide smooth, water-tight concave joint unless sp ecified otherwise. 

4. � Tool Exposed interior joints in finish work concave  unless specified 
otherwise. 

E. � Lintels: 

1. � Lintels are not required for openings less than 100 0 mm (3 feet 4 inches) 
wide that have hollow metal frames. 

2. � Openings 1025 mm (3 feet 5 inches) wide to 1600 mm (5 feet 4 inches) wide 
with no structural steel lintel or frames, require a lintel formed of 
concrete masonry lintel or bond beam units or struc tural facing tile 
lintel units filled with grout per ASTM C476 and re inforced with 1- #15m 
(1-#5) rod top and bottom for each 100 mm (4 inches ) of nominal thickness 
unless shown otherwise. 

3. � Use steel lintels, for openings over 1600 mm (5 fee t 4 inches) wide, brick 
masonry, and elevator openings unless shown otherwi se. 

4. � Doors having overhead concealed door closers requir e a steel lintel, and 
a pocket for closer box. 

5. � Length for minimum bearing of 100 mm (4 inches) at ends. 

F. � Wall, Furring, and Partition Units: 

1. � Lay out field units to provide for running bond of walls and partitions, 
with vertical joints in second course centering on first course units 
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unless specified otherwise. 

2. � Align head joints of alternate vertical courses. 

3. � At sides of openings, balance head joints in each c ourse on vertical 
center lines of openings. 

4. � Use no piece shorter than 100 mm (4 inches) long. 

5. � Use not less than 100 mm (4 inches) nominal thick m asonry for free standing 
furring unless shown otherwise. 

G. � Use not less than 100 mm (4 inches) nominal thick m asonry for fireproofing 
steel columns unless shown otherwise. 

H. � Before connecting new masonry with previously laid,  remove loosened masonry 
or mortar, and clean and wet work in place as speci fied under wetting. 

I. � Structural Steel Encased in Masonry: 

1. � Where structural steel is encased in masonry and th e voids between the 
steel and masonry are filled with mortar, provide a  minimum 25 mm (1 inch) 
mortar free expansion space between the masonry and  the steel by applying 
a box board material to the steel before the masonr y is laid. 

2. � Do not place spacing material where steel is bearin g on masonry or masonry 
is bearing on steel. 

J. � Wetting and Wetting Test: 

1. � Test and wet brick or clay tile in accordance with BIA 11B. 

2. � Do not wet concrete masonry units or glazed structu ral facing tile before 
laying. 

K. � Temporary Formwork: Provide formwork and shores as required for temporary 
support of reinforced masonry elements. 

L. � Construct formwork to conform to shape, line and di mensions shown. Make 
sufficiently tight to prevent leakage of mortar, gr out, or concrete (if any). 
Brace, tie and support as required to maintain posi tion and shape during 
construction and curing of reinforced masonry. 

M. � Do not remove forms and shores until reinforced mas onry members have hardened 
sufficiently to carry their own weight and all othe r reasonable temporary 
loads that may be placed on them during constructio n. 

N. � Allow not less than the following minimum time to e lapse after completion 
of members before removing shores or forms, provide d suitable curing 
conditions have been obtained during the curing per iod. 

1. � 7 days for slabs. 

3.4 � ANCHORAGE 

A. � Veneer to Concrete Walls: 

1. � Install dovetail slots in concrete vertically at 60 0 mm (2 feet) on 
centers. 

2. � Locate dovetail anchors at 400 mm (16 inch) maximum  vertical intervals. 

3. � Anchor new masonry facing to existing concrete with  corrugated wall ties 
spaced at 400 mm (16 inch), maximum vertical interv als, and at 600 mm 
(2 feet) maximum horizontal intervals. Fasten ties to concrete with power 
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actuated fasteners or concrete nails. 

B. � Masonry Furring: 

1. � Anchor masonry furring less than 100 mm (4 inches) nominal thick to 
masonry walls or to concrete with corrugated wall t ies or dovetail 
anchors. 

2. � Space not over 600 mm (2 feet) on centers in both d irections. 

C. � Anchorage to Steel Beams or Columns: 

1. � Use adjustable beam anchors on each flange. 

2. � At columns weld the 6 mm (1/4 inch) steel rod to st eel columns at 300 
mm (12 inch) intervals, and place wire ties in maso nry courses at 400 
mm (16 inches) maximum vertically. 

3.5 � REINFORCEMENT 

A. � Joint Reinforcement: 

1. � Use as joint reinforcement in  single wythe concret e masonry unit walls 
or partitions. 

2. � Locate joint reinforcement in mortar joints at 400 mm (16 inch) maximum 
vertical intervals. 

3. � Additional joint reinforcement is required in morta r joints at both 200 
mm (8 inches) and 400 (16 inches) above and below w indows, doors, louvers 
and similar openings in masonry, except where other  type anchors are 
required for anchorage of masonry to concrete struc ture. 

4. � Joint reinforcement is required in every other cour se of stack bond CMU 
masonry. 

B. � Steel Reinforcing Bars: 

1. � Install in cells of hollow masonry units where requ ired for vertical 
reinforcement and in bond beam units for lintels an d bond beam horizontal 
reinforcement. Install in wall cavities of reinforc ed masonry walls where 
shown. 

2. � Use grade 60 bars if not specified otherwise. 

3. � Bond Beams:  

a. � Form Bond beams of load-bearing concrete masonry un its filled with 
ASTM C476 grout and reinforced with 2-#15m (#5) rei nforcing steel 
unless shown otherwise. Do not cut reinforcement. 

b. � Brake bond beams only at expansion joints and at co ntrol joints, if 
shown. 

4. � Stack Bond: 

a. � Locate additional joint reinforcement in vertical a nd horizontal 
joints as shown. 

b. � Anchor vertical reinforcement into the foundation o r wall or bond beam 
below and hold in place. 

c. � Provide temporary bracing for walls over 8 ft. tall  until permanent 
horizontal bracing is completed. 
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3.6 � CMU CONTROL JOINTS. 

A. � Provide CMU control (CJ) joints where shown on draw ings. 

B. � Keep joint free of mortar and other debris. 

C. � Where joints occur in masonry walls. 

1. � Install preformed compressible joint filler in bric k wythe. 

2. � Install cross shaped shear keys in concrete masonry  unit wythe with 
preformed compressible joint filler on each side of  shear key unless 
otherwise specified. 

3. � Install filler, backer rod, and sealant on exposed faces. 

D. � Use standard notched concrete masonry units (sash b locks) made in full and 
half- length units where shear keys are used to cre ate a continuous vertical 
joint. 

E. � Interrupt steel joint reinforcement at expansion an d control joints unless 
otherwise shown. 

F. � Fill opening in exposed face of expansion and contr ol joints with sealant 
as specified in Section 07 92 00, JOINT SEALANTS. 

3.7 � BUILDING EXPANSION AND SEISMIC JOINTS 

A. � Keep joint free of mortar. Remove mortar and other debris. 

B. � Install non-combustible, compressible type joint fi ller to fill space 
completely except where sealant is shown on joints in exposed finish work. 

C. � Where joints are on exposed faces, provide depth fo r backer rod and sealant 
as specified in Section 07 92 00, JOINT SEALANTS, u nless shown otherwise. 

3.8 � ISOLATION SEAL 

A. � Where full height walls or partitions lie parallel or perpendicular to and 
under structural beams or shelf angles, provide a s eparation between walls 
or partitions and bottom of beams or shelf angles n ot less than the masonry 
joint thickness unless shown otherwise. 

B. � Insert in the separation, a continuous full width s trip of non-combustible 
type compressible joint filler. 

C. � Where exposed in finish work, cut back filler mater ial in the joint enough 
to allow for the joint to be filled with sealant ma terial specified in Section 
07 92 00, JOINT SEALANTS. 

3.9 � CONCRETE MASONRY UNITS 

A. � Kind and Users: 

1. � Provide special concrete masonry shapes as required , including lintel 
and bond beam units, sash units, and corner units .  Use solid concrete 
masonry units, where full units cannot be used, or where needed for 
anchorage of accessories. 

2. � Provide solid load-bearing concrete masonry units o r grout the cell of 
hollow units at jambs of openings in walls, where s tructural members 
impose loads directly on concrete masonry, and wher e shown. 

3. � Provide rounded corner (bullnose) shapes at opening  jambs in exposed work 
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and at exterior corners. 

4. � Masonry assemblies shall meet the required fire res istance in fire rated 
partitions of type and construction that will provi de fire rating as 
shown. 

B. � Laying: 

1. � Lay concrete masonry units with 10 mm (3/8 inch) jo ints, with a bond 
overlap of not less than 1/4 of the unit length, ex cept where stack bond 
is required. 

2. � Do not wet concrete masonry units before laying. 

3. � Bond external corners of partitions by overlapping alternate courses. 

4. � Lay first course in a full mortar bed. 

5. � Set anchorage items as work progress. 

6. � Where ends of anchors, bolts, and other embedded it ems, project into voids 
of units, completely fill such voids with mortar or  grout. 

7. � Lay concrete masonry units with full face shell mor tar beds and fill head 
joint beds for depth equivalent to face shell thick ness. 

8. � Lay concrete masonry units so that cores of units, that are to be filled 
with grout, are vertically continuous with joints o f cross webs of such 
cores completely filled with mortar. Unobstructed c ore openings not less 
than 50 mm (2 inches) by 75 mm (3 inches). 

9. � Do not wedge the masonry against the steel reinforc ing. Minimum 13 mm 
(1/2 inch) clear distance between reinforcing and m asonry units. 

10. � Install deformed reinforcing bars of sizes shown. 

11. � Steel reinforcement, at time of placement, free of loose flaky rust, 
mud, oil, or other coatings that will destroy or re duce bond. 

12. � Steel reinforcement in place before grouting. 

13. � Minimum clear distance between parallel bars: One b ar diameter. 

14. � Hold vertical steel reinforcement in place by cente ring clips, caging 
devices, tie wire, or other approved methods, verti cally at spacings 
noted. 

15. � Support vertical bars near each end and at intermed iate intervals not 
exceeding 192 bar diameters. 

16. � Reinforcement shall be fully encased by grout or co ncrete. 

17. � Splice reinforcement or attach reinforcement to dow els by placing in 
contact and secured or by placing the reinforcement  within 1/5 of the 
required bar splice length. 

18. � Stagger splices in adjacent horizontal reinforcing bars. Lap 
reinforcing bars at splices a minimum of 40 bar dia meters. 

19. � Grout cells of concrete masonry units, containing t he reinforcing 
bars, solid as specified under grouting. 

20. � Cavity and joint horizontal reinforcement may be pl aced as the masonry 
work progresses. 

C. � Waterproofing Parging: 
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1. � Parge earth side of concrete masonry unit basement walls with mortar 
applied in two coats, each coat 6 mm (1/4 inch) thi ck. 

2. � Clean wall surfaces to receive parging of dirt, oil , or grease, and 
moisten before application of first coat. 

3. � Roughen first coat when partially set, permit to ha rdened for 24 hours, 
and moisten before application of second coat. 

4. � Keep second coat damp for at least 48 hours. 

5. � Thicken parging and round to form a cove at the jun ction of outside wall 
face and footing. 

3.10 � POINTING 

A. � Fill joints with pointing mortar using rubber float  trowel to rub mortar 
solidly into raked joints. 

B. � Finish exposed joints in finish work with a jointin g tool to provide a smooth 
concave joint unless specified otherwise. 

3.11 � GROUTING 

A. � Preparation: 

1. � Clean grout space of mortar droppings before placin g grout. 

2. � Close cleanouts. 

3. � Install vertical solid masonry dams across grout sp ace for full height 
of wall at intervals of not more than 9000 mm (30 f eet). Do not bond dam 
units into wythes as masonry headers. 

4. � Verify reinforcing bars are in cells of units or be tween wythes as shown. 

B. � Placing: 

1. � Place grout by hand bucket, concrete hopper, or gro ut pump. 

2. � Consolidate each lift of grout after free water has  disappeared but before 
plasticity is lost. 

3. � Do not slush with mortar or use mortar with grout. 

4. � Interruptions: 

a. � When grouting must be stopped for more than an hour , top off grout 
40 mm (1-1/2 inch) below top of last masonry course . 

b. � Grout from dam to dam on high lift method. 

c. � A longitudinal run of masonry may be stopped off on ly by raking back 
one-half a masonry unit length in each course and s topping grout 100 
mm (4 inches) back of rake on low lift method. 

C. � Puddling Method: 

1. � Consolidate by puddling with a grout stick during a nd immediately after 
placing. 

2. � Grout the cores of concrete masonry units containin g the reinforcing bars 
solid as the masonry work progresses. 

D. � Low Lift Method: 

1. � Construct masonry to a height of 1.5 m (5 ft) maxim um before grouting. 
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2. � Grout in one continuous operation and consolidate g rout by mechanical 
vibration and reconsolidate after initial water los s and settlement has 
occurred.  

3.12 � PLACING REINFORCEMENT 

A. � General: Clean reinforcement of loose rust, mill sc ale, earth, ice or other 
materials which will reduce bond to mortar or grout . Do not use reinforcement 
bars with kinks or bends not shown on the Contract Drawings or final shop 
drawings, or bars with reduced cross-section due to  excessive rusting or 
other causes. 

B. � Position reinforcement accurately at the spacing in dicated. Support and 
secure vertical bars against displacement. Horizont al reinforcement may be 
placed as the masonry work progresses. Where vertic al bars are shown in close 
proximity, provide a clear distance between bars of  not less than the nominal 
bar diameter or 25 mm (1 inch), whichever is greate r. 

C. � For columns, piers and pilasters, provide a clear d istance between vertical 
bars as indicated, but not less than 1-1/2 times th e nominal bar diameter 
or 38 mm (1-1/2 inches), whichever is greater. Prov ide lateral ties as 
indicated. 

D. � Splice reinforcement bars where shown; do not splic e at other places unless 
accepted by the Resident Engineer. Provide lapped s plices, unless otherwise 
indicated. In splicing vertical bars or attaching t o dowels, lap ends, place 
in contact and wire tie. 

E. � Provide not less than minimum lap as indicated on s hop drawings, or if not 
indicated, as required by governing code. 

F. � Weld splices where indicated. Comply with the requi rements of AWS D1.4 for 
welding materials and procedures. 

G. � Embed metal ties in mortar joints as work progresse s, with a minimum mortar 
cover of 15 mm (5/8 inch) on exterior face of walls  and 13 mm (1/2 inch) 
at other locations. 

H. � Embed prefabricated horizontal joint reinforcement as the work progresses, 
with a minimum cover of 15 mm (5/8 inch) on exterio r face of walls and 13 
mm (1/2 inch) at other locations. Lap joint reinfor cement not less than 150 
mm (6 inches) at ends. Use prefabricated "L" and "T " sections to provide 
continuity at corners and intersections. Cut and be nd joint reinforcement 
as recommended by manufacturer for continuity at re turns, offsets, column 
fireproofing, pipe enclosures and other special con ditions. 

I. � Anchoring: Anchor reinforced masonry work to suppor ting structure as 
indicated. 

J. � Anchor reinforced masonry walls to non-reinforced m asonry where they 
intersect. 

3.13 � INSTALLATION OF REINFORCED CONCRETE UNIT MASONRY 

A. � Do not wet concrete masonry units (CMU). 

B. � Lay CMU units with full-face shell mortar beds. Fil l vertical head joints 
(end joints between units) solidly with mortar from  face of unit to a distance 
behind face equal to not less than the thickness of  longitudinal face shells. 
Solidly bed cross-webs of starting courses in morta r. Maintain head and bed 
joint widths shown, or if not shown, provide 10 mm (3/8 inch) joints. 
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C. � Where solid CMU units are shown, lay with full mort ar head and bed joints. 

D. � Walls: 

1. � Pattern Bond: Lay CMU wall units in 1/2-running bon d with vertical joints 
in each course centered on units in courses above a nd below, unless 
otherwise indicated. Bond and interlock each course  at corners and 
intersections. Use special-shaped units where shown , and as required for 
corners, jambs, sash, control joints, lintels, bond  beams and other 
special conditions. 

2. � Maintain vertical continuity of core or cell caviti es, which are to be 
reinforced and grouted, to provide minimum clear di mension indicated and 
to provide minimum clearance and grout coverage for  vertical 
reinforcement bars. Keep cavities free of mortar. S olidly bed webs in 
mortar where adjacent to reinforced cores or cells.  

3. � Where horizontal reinforced beams (bond beams) are shown, use special 
units or modify regular units to allow for placemen t of continuous 
horizontal reinforcement bars. Place small mesh exp anded metal lath or 
wire screening in mortar joints under bond beam cou rses over cores or 
cells of non-reinforced vertical cells, or provide units with solid 
bottoms. 

E. � Grouting: 

1. � Use "Fine Grout" per ASTM C476 for filling spaces l ess than 100 mm (4 
inches) in one or both horizontal directions. 

2. � Use "Coarse Grout" per ASTM C476 for filling 100 mm  (4 inch) spaces or 
larger in both horizontal directions. 

F. � Low-Lift Grouting: 

1. � Provide minimum clear dimension of 50 mm (2 inches)  and clear area of 
5160 mm2 (8 square inches) in vertical cores to be grouted. 

2. � Place vertical reinforcement prior to grouting of C MU. Extend above 
elevation of maximum pour height as required for sp licing. Support in 
position at vertical intervals not exceeding 192 ba r diameters nor 3 m 
(10 feet). 

3. � Lay CMU to maximum pour height. Do not exceed 1.5 m  (5 foot) height, or 
if bond beam occurs below 1.5 m (5 foot) height, st op pour 38 mm (1-1/2 
in) below top of bond beam. 

4. � Pour grout using chute container with spout or pump  hose. Rod or vibrate 
grout during placing. Place grout continuously; do not interrupt pouring 
of grout for more than one Terminate grout pours 38  mm (1-1/2 inches) 
below top course of pour. 

5. � Bond Beams: Stop grout in vertical cells 38 mm (1-1 /2 inches) below bond 
beam course. Place horizontal reinforcement in bond  beams; lap at corners 
and intersections as shown. Place grout in bond bea m course before filling 
vertical cores above bond beam. 

3.14 � CLEANING AND REPAIR 

A. � General: 

1. � Clean exposed masonry surfaces on completion. 

2. � Protect adjoining construction materials and landsc aping during cleaning 
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operations. 

3. � Cut out defective exposed new joints to depth of ap proximately 19 mm (3/4 
inch) and repoint. 

4. � Remove mortar droppings and other foreign substance s from wall surfaces. 

B. � Concrete Masonry Units: 

1. � Immediately following setting, brush exposed surfac es free of mortar or 
other foreign matter. 

2. � Allow mud to dry before brushing. 

3.15 � WATER PENETRATION TESTING 

A. � Seven days before plastering or painting, in the pr esence of Resident 
Engineer, test solid exterior masonry walls for wat er penetration. 

B. � Direct water on masonry for a period of one hour at  a time when wind velocity 
is less than five miles per hour. 

C. � Should moisture appear on inside of walls tested, m ake additional tests at 
other areas as directed by Resident Engineer. 

D. � Correct the areas showing moisture on inside of wal ls, and repeat test at 
repaired areas, to insure that moisture penetration  has been stopped. 

E. � Make water test at following locations: 

1. � Sixteen places on Building Number 105.  

- - - E N D - - - �
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SECTION 04 40 00 
NATURAL THIN VENEER SYSTEM 

PART 1 - �GENERAL 

1.1 � DESCRIPTION 

A. � Section includes the application of natural thin ve neer stone system for 
exterior and interior vertical surfaces. 

1. � Exterior Application: Natural thin veneer stone sys tem adhered to 
exterior gypsum sheathing, cold formed metal framin g, air barrier, vent 
system and exterior metal lath. 

2. � Interior Application: Natural thin veneer stone sys tem adhered to gypsum 
sheathing, cold formed metal framing, and metal lat h. 

B. � Special decorative sawn thin veneer stone shapes. 

1.2 � RELATED SECTIONS: 

A. � Section 01 81 13, SUSTAINABLE DESIGN REQUIREMENTS f or additional LEED 
requirements. 

B. � Section 01 81 19, INDOOR AIR QUALITY REQUIREMENTS f or VOC limit. 

C. � Section 05 40 00, COLD-FORMED METAL FRAMING. 

D. � Section 07 19 00, WATER REPELLANTS. 

E. � Section 07 60 00, FLASHING AND SHEET METAL.  

F. � Section 07 92 00, JOINT SEALANTS. 

1.3 � SUBMITTALS 

A. � Product Data: For each type of product indicated. 

1. � For stone varieties proposed for use on Project, in clude test data 
indicating  compliance  with  physical  properties  specified  and 
required by referenced ASTM standards. 

2. � Surface preparation and installation instructions. 

B. � Samples: 

1. � For each stone type indicated. Include at least thr ee samples in each 
set for each type of stone, exhibiting extremes of the full range of  
color and other visual characteristics expected in completed Work.  
Samples will establish the standard by which stone provided will be 
judged. 

2. � For each color of mortar required.  Label Samples t o indicate types and 
amounts of pigments used. 

C. � List of Materials Used in Constructing Mockups:  Li st generic product names  
together  with  manufacturers, manufacturers' produ ct names, sources of 
supply, and other information as required to identi fy materials used. 
Include mix proportions for mortar and source of ag gregates. 

1. � Submittal is for information only. Neither receipt of list nor approval 
of mockups constitutes approval of deviations from the Contract Documents 
unless such deviations are specifically brought to the attention of 
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Architect and approved in writing. 

D. � Qualification Data: For qualified Installer.  

E. � LEED Submittals: 

1. � Credits MR 5.1 & 5.2: For products manufactured wit hin 500 miles of 
project site and whose raw materials are extracted, harvested or 
recovered, within 500 miles of the project site, do cumentation 
indicating the location and distance of material ma nufacturer and point 
of extraction, harvest, or recovery for each raw ma terial from the 
Project site. 

a. � Include statement indicating cost for each regional  material and the 
fraction by weight that is considered regional. 

1.4 � QUALITY ASSURANCE 

A. � Installer  Qualifications: A qualified installer wh o employs experienced 
stonemasons and stone fitters. 

B. � Source Limitations for Stone:  Obtain each variety of stone, regardless of 
finish, from one quarry with resources to provide m aterials of consistent 
quality in appearance and physical properties. 

C. � Source Limitations for Mortar Materials:  Obtain mo rtar ingredients of a 
uniform quality, including color for exposed masonr y, from single 
manufacturer for each cementitious component and fr om single source or 
producer for each aggregate. 

D. � Mockups: Build mockups to demonstrate aesthetic eff ects and set quality 
standards for materials and execution. 

1. � Build mockup of typical wall area as shown on Drawi ngs.  

a. � Include stone coping at top of mockup. 

b. � Include a sealant-filled joint at least 16 inches ( 400 mm) long 
in mockup. 

c. � Include through-wall flashing installed for a 24-in ch (600-mm) length 
in corner of mockup approximately 16 inches (400 mm ) down from top 
of mockup, with a 12-inch (300-mm) length of flashi ng left exposed 
to view (omit stone masonry above half of flashing) . 

d. � Include all stone unit types and sizes to be used i ncluding a typical 
corner condition, special shapes and mortar joint t reatment, wall 
framing, veneer anchors, flashing, rain screen and weep holes in 
exterior wall. 

2. � Protect accepted mockups from the elements with wea ther-resistant 
membrane. 

3. � Approval of mockups is for color, texture, and blen ding of stone; 
relationship of mortar and sealant colors to stone colors; tooling of 
joints; and aesthetic qualities of workmanship. 

a. � Approval of mockups is also for other material and construction 
qualities Resident Engineer specifically approves i n writing. 

b. � Approval of mockups does not constitute approval of  deviations from 
the Contract Documents contained in mockups unless Resident Engineer 
specifically approves such deviations in writing. 
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E. � Pre-installation Conference:  Conduct conference at  Project site. 

1.5 � DELIVERY, STORAGE, AND HANDLING  

A. � Store cementitious materials on elevated platforms,  under cover, and in a 
dry location. Do not use cementitious materials tha t have become damp. 

B. � Store aggregates where grading and other required c haracteristics can be 
maintained and contamination avoided. 

C. � Deliver preblended, dry mortar mix in moisture-resi stant containers 
designed for lifting and emptying into dispensing s ilo. Store preblended,  
dry mortar mix in delivery containers on elevated p latforms, under cover, 
and in a dry location or in a metal dispensing silo  with weatherproof cover. 

D. � Store masonry accessories, including metal items, t o prevent corrosion 
and accumulation of dirt and oil. 

1.6 � PROJECT CONDITIONS 

A. � Protection of Stone:  During construction, cover to ps of walls, 
projections, and sills with waterproof sheeting at end of each day's work.  
Cover partially completed stone masonry when constr uction is not in 
progress. 
1. Extend cover a minimum of 24 inches (600 mm) dow n both sides and hold 

   cover securely in place. 

B. � Stain Prevention:  Immediately remove mortar and so il to prevent them from 
staining the face of stone masonry. 

1. � Protect base of walls from rain-splashed mud and mo rtar splatter by 
coverings spread on the ground and over the wall su rface. 

2. � Protect sills, ledges, and projections from mortar droppings. 

3. � Protect surfaces of window and door frames, as well  as similar products 
with painted and integral finishes, from mortar dro ppings. 

4. � Turn scaffold boards near the wall on edge at end o f each day to prevent 
rain from splashing mortar and dirt on completed st one masonry. 

C. � Cold-Weather Requirements:  Do not use frozen mater ials or materials mixed 
or coated with ice or frost.  Do not build on froze n substrates. Remove and  
replace stone damaged by frost or freezing conditio ns.  Comply with 
cold-weather construction requirements contained in  ACI 530.1/ASCE 6/TMS 
602. 
1. Cold-Weather Cleaning:  Use liquid cleaning meth ods only when air 

temperature is 40 deg F (4 deg C) and above and wil l remain so until stone 
has dried, but not less than 7 days after completin g cleaning. 

D. � Hot-Weather Requirements: Comply with hot-weather c onstruction 
requirements contained in ACI 530.1/ASCE 6/TMS 602.  

1.7 � COORDINATION 

A. � Advise installers of other work about specific requ irements for placement 
of reinforcement, veneer anchors, flashing, and sim ilar items to be built 
into stone masonry. 
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PART 2 - �PRODUCTS 

2.1 � STONE 
A. Exterior Application: 

1. � Basis of Design Product: Subject to compliance with  requirements, provide 
the following or comparable approved equal: Rolling  Rock Building Stone, 
Inc.; Real Stone Veneer, Core Series; Appalachian B lue Thin Veneer. 

2. � Properties: 

a. �  Material: Quartzite. 

b. �  Pattern: “Irregular”. 

c. �  Thickness: 0.50” to 1.50”. 

d. �  Size: 4” – 15” Diameter. 

e. �  Weight: 13 – 14 lbs./sq.ft. 

B. � Interior Application: 

1. � Basis of Design Product: Subject to compliance with  requirements, provide 
 the following or comparable approved equal: Natura l Stone 
Veneers International, Inc.; Ledgestone Collection.  

2. � Properties: 

a. �  Material:  Quartzitic sandstone, rated as Type-III  when test in 
 accordance with ASTM C 616. 

b. � Pattern: “Silver Ledgestone”. 

c. � Height:  1 inch to 2 inches (25 mm to 51 mm). 

d. � Length:  4 inches to 14 inches (102 mm to 356 mm). 

e. � Nominal Thickness:  3/4 inch to 1-1/2 inches (19 mm  to 38 mm). 

f. � Weight: 12.2 lbs./sq.ft. 

g. � Color:  Silver and gray. 

2.2 � SPECIAL SHAPES 

A. � Interior Application:  

1. � Cornerstones  

a. � Material shall conform to the properties specified for the materials 
specified.  

b. � Color and finish to match veneer stone. 

2.3 � MORTAR MATERIALS 

A. � Portland Cement-Lime Mix:  Packaged blend of portla nd cement complying with  
ASTM C 150, Type I or III, and hydrated lime comply ing with ASTM C 207. 

B. � Colored Cement Product:  Packaged blend made from p ortland cement and lime 
and mortar pigments, shall complying with specified  requirements, and 
containing no other ingredients. 

1. � Formulate blend as required to produce color indica ted or, if not 
indicated, as selected from manufacturer's standard  colors. 

2. � Pigments shall not exceed 10 percent of portland ce ment by weight. 
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C. �  Aggregate: ASTM C 144 and as follows: 

1. � For pointing mortar, use aggregate graded with 100 percent passing 
No. 16 (1.18-mm) sieve. 

2. � White Aggregates: Natural white sand or ground whit e stone. 

3. � Colored Aggregates:  Natural-colored sand or ground  marble, granite, or 
other sound stone; of color necessary to produce re quired mortar color. 

D. � Water-Repellent Admixture:  Liquid water-repellent mortar admixture 
intended for use with CMUs containing integral wate r repellent by same 
manufacturer. 

1. � Products: Subject to compliance with requirements, provide one of 
the following: 

 
a. ACM Chemistries; RainBloc for Mortar. 

 
b. BASF Aktiengesellschaft; Rheopel Mortar Admixtur e. 

 
c. Grace Construction Products, W. R. Grace & Co. -  Conn.; Dry-Block 

Mortar Admixture. 

E. � Cold-Weather Admixture:  Nonchloride, noncorrosive,  accelerating 
admixture complying with ASTM C 494/C 494M, Type C,  and recommended by 
manufacturer for use in masonry mortar of compositi on indicated. 

F. �  Water: Potable. 

2.4 � MISCELLANEOUS ACCESSORIES 

A. � Expanded Metal Lath:  3.4 lb/sq. yd. (1.8 kg/sq. m) , self-furring, 
diamond-mesh lath complying with ASTM C 847.  Fabri cate from 
structural-quality, zinc-coated (galvanized) steel sheet complying with 
ASTM A 653/A 653M, G60 (Z180). 

B. � Lath Attachment Devices:  Material and type require d by ASTM C 1063 for 
installation indicated. 

C. � Water resistant and vapor permeable self-adhering a ir barrier membrane:  
See specification section 07 13 26. 

D. � Rainscreen drainage plane:  0.024" (0.6 mm) thick h igh impact polystyrene 
sheets. Formed with corrugations and a spunbond pol ypropylene fabric on one 
side with a 4" (102 mm) skirt on one edge. 

E. � Window sub-sill drainage planes:  0.024" (0.6 mm) t hick high-impact 
polystyrene strip formed with .120" (3 mm) deep cor rugations, bent into 
L-shape, 5" (127 mm) wide by 9" (229 mm) high, to f it on top of sub-sill 
region of a window rough opening prior to window in stallation to facilitate 
drainage. 

F. � Vent Strip: 0.024" (0.6 mm) thick high impact polys tyrene strip formed with 
3/16" (4.8 mm) deep corrugations; 4.6" (116.84 mm) wide, 50'-0" (15 m) long 
continuous belt. 

G. � Moisture Diverter, floor edging:  26 gauge galvaniz ed steel bent into 70° 
V shape. Vertical attachment flange - 3.5" (89 mm),  ground - 0.5" (13 mm), 
bonding slots 1" (25 mm) punched 1.75" (44 mm) apar t, 8 ft long. 

2.5 � MASONRY CLEANERS 

A. � Proprietary Acidic Cleaner:   Manufacturer's standa rd-strength cleaner 
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designed for removing mortar and grout stains, effl orescence, and other new 
construction stains from stone masonry surfaces wit hout discoloring or 
damaging masonry surfaces; expressly approved for i ntended use by cleaner 
manufacturer and stone producer. 

2.6 � MORTAR MIXES 

A. � General:  Do not use admixtures, including pigments , air-entraining agents, 
accelerators, retarders, water-repellent agents, an tifreeze compounds, or 
other admixtures, unless otherwise indicated. 

1. � Do not use calcium chloride. 

2. � Limit cementitious materials in mortar to portland cement and lime. 

3. � Add cold-weather admixture (if used) at same rate f or all mortar that 
will be exposed to view, regardless of weather cond itions, to ensure that 
mortar color is consistent. 

4. � Mixing Pointing Mortar:  Thoroughly mix cementitiou s and aggregate 
materials together before adding water. Then mix ag ain, adding only 
enough water to produce a damp, unworkable mix that  will retain its form 
when pressed into a ball. Maintain mortar in this d ampened condition for 
one to two hours.  Add remaining water in small por tions until mortar 
reaches desired consistency. Use mortar within 30 m inutes of final 
mixing; do not retemper or use partially hardened m aterial. 

B. � Preblended, Dry Mortar Mix:  Furnish dry mortar ing redients in the form of 
a preblended mix.  Measure quantities by weight to ensure accurate 
proportions, and thoroughly blend ingredients befor e delivering to Project 
site. 

C. � Mortar for Stone Masonry: Comply with ASTM C 270, P roportion or Property 
Specification. 

1. �  Mortar for Setting Stone: Type S. 

D. � Mortar for Scratch Coat over Metal Lath:  1 part po rtland cement, 1/2 part 
lime, 5 parts loose damp sand, and enough water to produce a workable 
consistency. 

E. �  Pigmented Mortar: Use colored cement product. 

1. �  Pigments shall not exceed 10 percent of portland c ement by weight. 

F. � Colored-Aggregate Mortar:  Produce required mortar color by using colored 
aggregates and natural color or white cement as nec essary to produce required 
mortar color. 

2.7 � FABRICATION 

A. � Fabricate stone to comply with sizes, shapes, and t olerances recommended  
by applicable stone association or, if none, by sto ne source, for faces, 
edges, beds, and backs. 

B. � Cut and select stone to produce pieces of thickness , size, and shape 
indicated, including details on Drawings.  Dress jo ints (bed and vertical)  
straight and at right angle to face unless otherwis e indicated. 

C. � Carefully inspect stone at quarry or fabrication pl ant for compliance with 
requirements for appearance, material, and fabricat ion.  Replace defective 
units before shipment. 
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1. Clean sawed backs of stone to remove rust stains  and iron particles.  

D. � Gage backs of stones for adhered veneer if more tha n 81 sq. in. (522 sq. 
cm) in area.  

E. � Thickness of Stone:  Provide thickness indicated, b ut not less than the 
following: 

1. �  Thickness: 1 inch (25 mm) plus or minus 1/8 inch ( 3 mm).  

F. � Shape stone for type of masonry (pattern) as follow s: 

1. � Sawed-bed, with uniform course heights as indicated  on 
Drawings and with random lengths. 

G. � Finish exposed faces and edges of stone to comply w ith requirements indicated 
for finish and to match approved samples and mockup s. 
1. Finish:  As indicated and as selected by Residen t Engineer. 

PART 3 - �EXECUTION 

3.1 � EXAMINATION 

A. � Examine surfaces indicated to receive stone masonry , with Installer present, 
for compliance with requirements for installation t olerances and other 
conditions affecting performance. 

B. � Examine substrate to verify that dovetail slots, in serts, reinforcement, 
veneer anchors, flashing, and other items installed  in substrates and  
required for or extending into stone masonry are co rrectly installed. 

C. � Examine cold-formed wall framing and water resistan t and vapor permeable 
self-adhering air barrier membrane to verify that i nstallation will result 
in a weatherproof covering. 

D. � Notify Architect of conditions that would adversely  affect installation. 

E. � Proceed with installation only after unsatisfactory  conditions have been 
corrected. 

3.2 � PREPARATION 

A. � Clean dirty or stained stone surfaces by removing s oil, stains, and foreign 
materials before setting. Clean stone by thoroughly  scrubbing with fiber 
brushes and then drenching with clear water.  Use o nly mild cleaning 
compounds that contain no caustic or harsh material s or abrasives. 

B. � Coordinate placement of flashings and other moistur e control products 
supplied by other sections. 

3.3 � SETTING OF STONE MASONRY, GENERAL 

A. �  Perform necessary field cutting and trimming as st one is set. 

1. � Use power saws to cut stone that is fabricated with  saw-cut surfaces.  
Cut lines straight and true, with edges eased sligh tly to prevent 
snipping. 

2. � Use hammer and chisel to split stone that is fabric ated with split 
surfaces.  Make edges straight and true, matching s imilar surfaces that 
were shop or quarry fabricated. 

3. � Pitch face at field-split edges as needed to match stones that are not 
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field split. 

B. � Sort stone before it is placed in wall to remove st one that does not comply 
with requirements relating to aesthetic effects, ph ysical properties, or  
fabrication, or that is otherwise unsuitable for in tended use. 

C. � Arrange stones in pattern with course heights as in dicated, random lengths, 
and uniform joint widths, with offset between verti cal joints as indicated. 

D. � Arrange stones with color and size variations unifo rmly dispersed for an 
evenly blended appearance. 

E. � Maintain uniform joint widths except for variations  due to different 
stone sizes and where minor variations are required  to maintain bond 
alignment if any.  Lay walls with joints not less t han 3/8 inch (10 mm) at 
narrowest points or more than 1/2 inch (13 mm) at w idest points. 

F. � Provide sealant joints of widths and at locations i ndicated. 

1. � Keep sealant joints free of mortar and other rigid materials. 

G. � Install metal expansion strips in sealant joints at  locations indicated.  
Build flanges of expansion strips into masonry by e mbedding in mortar between 
stone masonry and backup wythe. Lap each joint 4 in ches (100 mm) in direction 
of water flow. Seal joints below grade and at junct ures with horizontal 
expansion joints if any. 

H. � Install embedded flashing at shelf angles, lintels,  ledges, other 
obstructions to downward flow of water in wall, and  where indicated. 

1. � At cold-formed exterior wall, extend flashing throu gh stone masonry, up 
the face of sheathing at least 8 inches (200 mm), a nd behind Water 
resistant and vapor permeable self-adhering air bar rier membrane. 

2. � At lintels and shelf angles, extend flashing full l ength of angles but 
not less than 6 inches (150 mm) into masonry at eac h end. 

3. � At sills, extend flashing not less than 4 inches (1 00 mm) at ends. 

4. � At ends of head and sill flashing turn up not less than 2 inches (50 mm) 
to form end dams. 

5. � Extend sheet metal flashing 1/2 inch (13 mm) beyond  face of masonry at 
exterior and turn flashing down to form a drip. 

6. � Install metal drip edges beneath flexible flashing at exterior face of 
wall.  Stop flexible flashing 1/2 inch (13 mm) back  from outside face 
of wall and adhere flexible flashing to top of meta l drip edge. 

3.4 � CONSTRUCTION TOLERANCES 

A. �  Variation from Plumb:  For vertical lines and surf aces, do not exceed 

1. � 1/4 inch in 10 feet (6 mm in 3 m), 3/8 inch in 20 f eet (10 mm in 6 m), 
or 1/2 inch in 40 feet (13 mm in 12 m) or more.  Fo r external corners, 
expansion joints, control joints, and other conspic uous lines, do not 
exceed 1/4 inch in 20 feet (6 mm in 6 m) or 1/2 inc h in 40 feet (13 mm 
in 12 m) or more. 

B. �  Variation from Level:  For bed joints and lines of  exposed lintels, 
sills, parapets, horizontal grooves, and other cons picuous lines, do not 
exceed 1/4 inch in 20 feet (6 mm in 6 m) or 1/2 inc h in 40 feet (13 mm in 
12 m) or more. 
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C. � Variation of Linear Building Line:  For position sh own in plan, do not exceed 
1/2 inch in 20 feet (13 mm in 6 m) or 3/4 inch in 4 0 feet (19 mm in 12 m) 
or more. 

D. � Measure variation from level, plumb, and position s hown in plan as 
variation of the average plane of the face of each stone from level, plumb, 
or dimensioned plane. 

E. � Variation in Mortar-Joint Thickness: Do not vary fr om joint size range 
indicated. 

F. � Variation in Plane between Adjacent Stones:  Do not  exceed one-half of 
tolerance specified for thickness of stone. 

3.5 � INSTALLATION OF ADHERED STONE MASONRY VENEER 

A. � Install flashing over sheathing and behind weather Water resistant and vapor 
permeable self-adhering air barrier membrane by fas tening through sheathing 
into framing. 

B. � Install  lath  over water resistant and vapor perme able self-adhering air 
barrier membrane  by  fastening through sheathing i nto framing to comply 
with ASTM C 1063. 

C. � Install scratch coat over metal lath 3/8 inch (10 m m) thick to comply with 
ASTM C 926. 

D. � Coat backs of stone units and face of scratch coat with cement-paste bond  
coat, then butter both surfaces with setting mortar . Use sufficient setting 
mortar so a slight excess will be forced out the ed ges of stone units as 
they are set.  Tap units into place, completely fil ling space between units 
and scratch coat. 

E. � Rake out joints for pointing with mortar to depth o f not less than 3/4 inch 
(19 mm) before setting mortar has hardened.  Rake j oints to uniform depths 
with square bottoms and clean sides. 

3.6 � POINTING 

A. � Prepare stone-joint surfaces for pointing with mort ar by removing dust and 
mortar particles.   Where setting mortar was remove d to depths greater than 
surrounding areas, apply pointing mortar in layers not more than 3/8 inch 
(10 mm) deep until a uniform depth is formed. 

B. � Point stone joints by placing and compacting pointi ng mortar in layers not 
more than 3/8 inch (10 mm) deep.  Compact each laye r thoroughly and allow 
to become thumbprint hard before applying next laye r. 

C. � Tool joints, when pointing mortar is thumbprint har d, with a smooth jointing 
tool to produce the following joint profile: 
1. Joint Profile:  As indicated. 

3.7 � ADJUSTING AND CLEANING 

A. � Remove and replace stone of the following descripti on: 

1. � Broken, chipped, stained, or otherwise damaged ston e.  Stone may be 
repaired if methods and results are approved by Arc hitect. 

2. � Defective joints. 

3. � Stone not matching approved samples and mockups. 
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4. � Stone not complying with other requirements indicat ed. 

B. � Replace in a manner that results in stone matching approved samples and 
mockups, complying with other requirements, and sho wing no evidence of 
replacement. 

C. � In-Progress Cleaning:  Clean stone as work progress es. Remove 
mortar fins and smears before tooling joints. 

D. � Final Cleaning:  After mortar is thoroughly set and  cured, clean stone as 
follows: 

1. � Remove large mortar particles by hand with wooden p addles and nonmetallic 
scrape hoes or chisels. 

2. � Test cleaning methods on mockup; leave one-half of panel uncleaned for 
comparison purposes.  Obtain Architect's approval o f sample cleaning 
before cleaning stone. 

3. � Protect adjacent stone and non masonry surfaces fro m contact with cleaner 
by covering them with liquid strippable masking age nt, polyethylene film, 
or waterproof masking tape. 

4. � Wet wall surfaces with water before applying cleane r; remove cleaner 
promptly by rinsing thoroughly with clear water. 

5. � Clean stone by bucket and brush hand-cleaning metho d described in BIA 
Technical Note No. 20 Revised II, using job-mixed d etergent solution. 

6. � Clean stone with acidic cleaner recommended by manu facturer and applied 
according to manufacturer's written instructions. 

3.8 � EXCESS MATERIALS AND WASTE 

A. �  Excess Stone: Stack excess stone where directed by  Resident Engineer. 
 

- - -END- - - 
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SECTION 04 72 00 

CAST STONE MASONRY 

PART 1 - �GENERAL 

1.1 � DESCRIPTION 

A. � Installation of cast stone units. 

1.2 � RELATED WORK 

A. � Setting and pointing mortar: Section 04 05 13, MASO NRY MORTARING / Section 
04 05 16, MASONRY GROUTING. 

B. � Joint sealant and application: Section 07 92 00, JO INT SEALANTS. 

C. � Color and texture specified in Section 09 06 00, SC HEDULE FOR FINISHES. 

1.3 � SUBMITTALS 

A. � Submit in accordance with Section 01 33 23, SHOP DR AWINGS, PRODUCT DATA, 
AND SAMPLES. 

B. � Samples: 

1. � Cast stone for each color and finish. 

2. � Show finish on two 100 mm (4 inch) edges and 300 by  300 mm (12 by 12 inch) 
surface. 

C. � Shop Drawings: 

1. � Cast stone showing exposed faces, profiles, cross s ections, anchorage, 
reinforcing, jointing and sizes. 

2. � Setting drawings with setting mark. 

D. � Certificates: Test results indicating that the cast  stone meets 
specification requirements and proof of plant certi fication. 

E. � Submit manufacturers test results of cast stone pre viously made by 
manufacturer. 

F. � Laboratory Data: Description of testing laboratorie s facilities and 
qualifications of its principals and key personnel.  

G. � List of jobs furnished by the manufacturer, which w ere similar in scope and 
at least three (3) years of age. 

1.4 � PRODUCT DELIVERY, STORAGE AND HANDLING 

A. � Store cast stone under waterproof covers on plankin g clear of ground. 

B. � Protect from handling, dirt, stain, and water damag e. 

C. � Mark production units with the identification marks  as shown on the shop 
drawings.  

D. � Package units and protect them from staining or dam age during shipping and 
storage. 

E. � Provide an itemized list of product to support the bill of lading. 
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1.5 � WARRANTY  

A. � Warranty exterior masonry walls against moisture le aks, any defects and 
subject to terms of "Warranty of Construction", FAR  clause 52.246-21, except 
that warranty period shall be two years. 

1.6 � APPLICABLE PUBLICATIONS 

A. � Publications listed below form a part of this speci fication to extent 
referenced. Publications are referenced in text by the basic designation 
only. Comply with applicable provisions and recomme ndations of the 
following, except as otherwise shown or specified. 

B. � Cast Stone Institute Technical Manual and Cast Ston e Institute standard 
specifications. 

C. � American Society for Testing and Materials (ASTM): 

1. � A167-99 (2004)  Stainless and Heat Resisting Chromi um- Nickel 
Steel Plate, Sheet, and Strip 

2. � A185-07  Steel, Welded Wire Fabric, Plain for Concr ete  

3. � A615/A615M-08 Deformed and Plain Billet-Steel Bars for Concrete 
Reinforcement 

4. � C33-07  Concrete Aggregates 

5. � C150-07  Portland Cement 

6. � C503-08  Marble Dimension Stone (Exterior) 

7. � C568-08  Limestone Dimension Stone 

8. � C979-05  Pigments for Integrally Colored Concrete 

9. � C1194-06  Compressive Strength of Architectural Cas t Stone 

10. � C1195-03  Absorption of Architectural Cast Stone 

11. � C1364-07  Architectural Cast Stone. 

12. � D2244-07  Calculation of Color Differences from 
Instrumentally Measured Color Coordinates. 

1.7 � QUALITY ASSURANCE 

A. � The Manufacturer: 

1. � Must have ten (5) years minimum continuous operatin g experience and have 
facilities for manufacturing cast stone as describe d herein. 
Manufacturer shall have sufficient plant facilities  to produce the 
shapes, quantities and size of cast stone required in accordance with 
the project schedule. 

2. � Must be a member of the Cast Stone Institute. 

3. � Must have a certified plant (certification by the C ast Stone Institute). 

B. � Stone setter: Must have ten (5) years experience se tting cast or natural 
building stone. 

C. � Testing: One (1) sample from production units may b e selected at random from 
the field for each 500 cubic feet (14 m3) delivered  to the job: 

1. � Three (3) field cut cube specimens from each of the se sample shall have 
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an average minimum compressive strength of not less  than 85% with no 
single specimen testing less than 75% of design str ength as specified. 

2. � Three (3) field cut cube specimens from each of the se samples shall have 
an average maximum cold-water absorption of 6%. 

3. � Field specimens shall be tested in accordance with ASTM C 1194 and C 1195. 

4. � Manufacturer shall submit a written list of project s similar and at least 
three (3) years of age, along with Owner, Architect  and Contractor 
references. 

1.8 � MANUFACTURING TOLERANCES 

A. � Cross section dimensions shall not deviate by more than + 1/8 in. (3 mm) 
from approved dimension.  

B. � Length of units shall not deviate by more than leng th/360 or + 1/8 in. (3 
mm), whichever is greater, not to exceed + 1/4 in ( 6 mm). Maximum length 
of any unit shall not exceed 15 times the average t hickness of such unit 
unless otherwise agreed by the manufacturer. 

C. � Warp bow or twist of units shall not exceed length/ 360 or + 1/8 in. (3 mm), 
whichever is greater. 

D. � Location of dowel holes, anchor slots, flashing gro oves, false joints and 
similar features – On formed sides of unit, 1/8 in (3 mm), on unformed sides 
of unit, 3/8 in (9 mm) maximum deviation. 

1.9 � MOCK-UP 

A. � Provide full size unit(s) for use in construction o f sample wall. The mock-up 
becomes the standard of workmanship for the project . 

PART 2 - �PRODUCTS 

2.1 � ARCHITECTURAL CAST STONE 

A. � Comply with ASTM C 1364. 

B. � Physical properties: Provide the following: 

1. � Compressive Strength “ ASTM C 1194: 6,500 psi (45 M pa) minimum for 
products at 28 days. 

2. � Absorption “ ASTM C 1195: 6% maximum by the cold wa ter method, or 10% 
maximum by the boiling method for products as 28 da ys. 

3. � Air Content “ ASTM C173 or C231, for wet cast produ ct shall be 4-8% for 
units exposed to freeze-thaw environments. Air entr ainment is not 
required for vibrant dry tamp (VDT) products. 

4. � Freeze thaw - ASTM C 1364L The cumulative percent w eight loss (CPWL) shall 
be less than 5% after 300 cycles of freezing and th awing. 

5. � Linear Shrinkage - ASTM C 426L Shrinkage shall not exceed 0.065%. 

C. � Job site testing “ One (1) sample from production u nits may be selected at 
random from the field for each 500 cubic feet (14m3 ) delivered to the job 
site: 

1. � Three (3) field cut cube specimens from each of the se samples shall have 
an average minimum compressive strength of not less  than 85% with no 
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single specimen testing less than 75% of design str ength as allowed by 
ACI 318. 

2. � Three (3) field cut cube specimens from each of the se samples shall have 
an average maximum cold-water absorption of 6%. 

3. � Field specimens shall be tested in accordance with ASTM C 1194 and C 1195. 

2.2 � RAW MATERIALS 

A. � Portland cement “ Type I or Type III, white and/or grey, ASTM C 150. 

B. � Coarse aggregates “ Granite, quartz or limestone, A STM C 33, except for 
gradation, and are optional for the vibrant dry tam p (VDT) casting method. 

C. � Fine aggregates “ Manufactured or natural sands, AS TM C 33, except for 
gradation. 

D. � Colors “ Inorganic iron oxide pigments, ASTM C 979 except that carbon black 
pigments shall not be used. 

E. � Admixtures- Comply with the following: 

1. � ASTM C 260 for air-entraining admixtures. 

2. � ASTM C 494/C 495 M Types A-G for water reducing, re tarding, accelerating 
and high range admixtures. 

3. � Other admixtures: integral water repellents and oth er chemicals, for 
which no ASTM Standard exists, shall be previously established as 
suitable for use in concrete by proven field perfor mance or through 
laboratory testing. 

4. � ASTM C 618 mineral admixtures of dark and variable colors shall not be 
used in surfaces intended to be exposed to view. 

5. � ASTM C 989 granulated blast furnace slag may be use d to improve physical 
properties. Tests are required to verify these feat ures. 

F. � Water “ Potable. 

G. � Reinforcing Bars: 

1. � ASTM A 615/A 615M. Grade 40 or 60 steel galvanized or epoxy coated when 
cover is less than 1.5 in. (37 mm). 

2. � Welded Wire Fabric: ASTM A 185 where applicable for  wet cast units. 

H. � All anchors, dowels and other anchoring devices and  shims shall be standard 
building stone anchors commercially available in a non-corrosive material 
such as zinc plated, galvanized steel, brass, or st ainless steel Type 302 
or 304. 

2.3 � COLOR AND FINISH 

A. � Match sample on file. 

B. � All surfaces intended to be exposed to view shall h ave a fine-grained texture 
similar to natural stone, with no air voids in exce ss of 1/32 in. (0.8 mm) 
and the density of such voids shall be less than 3 occurrences per any 1 
in (25 mm) and not obvious under direct daylight il lumination at a 5 ft. 
(1.5 m) distance. 

C. � Units shall exhibit a texture approximately equal t o the approved sample 
when viewed under direct daylight illumination at a  10 ft (3 m) distance. 
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D. � ASTM D 2244 permissible variation in color between units of comparable age 
subjected to similar weathering exposure. 

1. � Total color difference “ not greater than 6 units. 

2. � Total hue difference-not greater than 2 units. 

2.4 � REINFORCING 

A. � Reinforce the units as required by the drawings and  for safe handling and 
structural stress. 

1. � Minimum reinforcing shall be 0.25 percent of the cr oss section area. 

B. � Reinforcement shall be non-corrosive where faces ex posed to weather are 
covered with less than 1.5 in. (38 mm) of concrete material. All 
reinforcement shall have minimum coverage of twice the diameter of the bars. 

C. � Minor chipping resulting from shipment and delivery  shall not be grounds 
for rejection. Minor chips shall not be obvious und er direct daylight 
illumination from a 20 ft (6 m) distance. 

D. � The occurrence of crazing or efflorescence shall no t constitute a cause for 
rejection. 

E. � Remove cement film, if required, from exposed surfa ce prior to packaging 
for shipment. 

2.5 � CURING 

A. � Cure units in a warm curing chamber 1000° F (537.8°  C) at 95 percent relative 
humidity for approximately 12 hours, or cure in a 9 5 percent moist 
environment at a minimum 700° F (371.1° C) for 16 h ours after casting. 
Additional yard curing at 95 percent relative humid ity shall be 
350-degree-days (i.e. 7 days @ 500° F (260.0° C) or  5 days @ 700° F (371.1° 
C) prior to shipping. Form cured units shall be pro tected from moisture 
evaporation with curing blankets or curing compound s after casting. 

PART 3 - �EXECUTION 

3.1 � EXAMINATION 

A. � Installing Contractor shall check cast stone materi als for fit and finish 
prior to installation. Do not set unacceptable unit s. 

3.2 � SETTING TOLERANCES 

A. � Comply with Cast Stone Institute SM Technical Manua l. 

B. � Set stones 1/8 in. (3 mm) or less, within the plane  of adjacent units. 

C. � Joints, plus – 1/6 in. (1.5 mm), minus – 1/8 in. (3  mm). 

3.3 � JOINTING 

A. � Joint size: 

1. � At stone/stone joints in vertical position 1/4 in. (6 mm) (3/8 in. (9.5 
mm) optional). 

2. � Stone/stone joint exposed on top 3/8 in. (.5 mm). 

B. � Joint Materials: 
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1. � Mortar, Type N, ASTM C 270. 

2. � Use a full bed of mortar at all bed joints. 

3. � Flush vertical joints full with mortar. 

4. � Leave all joints with exposed tops or under relievi ng angles open for 
sealant. 

5. � Leave head joints in coping and projecting componen ts open for sealant. 

C. � Location of joints: 

1. � As shown on shop drawings. 

2. � At control and expansion joints unless otherwise sh own.  

3.4 � SETTING 

A. � Drench units with clean water prior to setting. 

B. � Fill dowel holes and anchor slots completely with m ortar or non-shrink grout. 

C. � Set units in full bed of mortar, unless otherwise d etailed. 

D. � Rake mortar joints 3/4 in. (18 mm) for pointing. 

E. � Remove excess mortar from unit faces immediately af ter setting. 

F. � Tuck point unit joints to a slight concave profile.  

3.5 � JOINT PROTECTION 

A. � Comply with requirements of Section 07 92 00, JOINT  SEALANTS. 

B. � Prime ends of units, insert properly sized backing rod and install required 
sealant. 

3.6 � REPAIR AND CLEANING 

A. � Repair chips with touchup materials furnished by ma nufacturer. 

B. � Saturate units to be cleaned prior to applying an a pproved masonry cleaner. 

C. � Consult with manufacturer for appropriate cleaners.  

3.7 � INSPECTION AND ACCEPTANCE 

A. � Inspect finished installation according to Bulletin  #36 published by the 
Cast Stone Institute. 

- - - E N D - - - �
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SECTION 05 40 00 
COLD-FORMED METAL FRAMING 

 

PART 1 - GENERAL 

1.1 DESCRIPTION: 

A. This section specifies materials and services re quired for installation 

of cold-formed steel, including tracks and required  accessories as 

shown and specified. This Section includes the foll owing: 

1. Exterior load-bearing steel stud walls. 

2. Interior load-bearing steel stud walls. 

3. Exterior non-load-bearing steel stud curtain wal l. 

4. Steel joists. 

1.2 RELATED WORK: 

A. Structural steel framing: Section 05 12 00, STRU CTURAL STEEL FRAMING. 

B. Open web steel joists: Section 05 21 00, STEEL J OIST FRAMING. 

C. Non-load-bearing metal stud framing assemblies: Section 09 22 16, NON-

STRUCTURAL METAL FRAMING. 

D. Gypsum board assemblies: Section 09 29 00, GYPSU M BOARD. 

1.3 DESIGN REQUIREMENTS: 

A. Design steel in accordance with American Iron an d Steel Institute 

Publication "Specification for the Design of Cold-F ormed Steel 

Structural Members", except as otherwise shown or s pecified. 

B. Structural Performance: Engineer, fabricate, and  erect cold-formed 

metal framing to withstand design loads within limi ts and under 

conditions required. 

1. Design Loads: As indicated. 

2. Design framing systems to withstand design loads  without deflections 

greater than the following: 

a. Exterior Load-Bearing Walls: Lateral deflection of 1/360 of the 

wall height. 
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b. Interior Load-Bearing Walls: Lateral deflection of 1/360 of the 

wall height. 

c. Exterior Non-load-Bearing Curtain wall: Lateral deflection of  

1/360 of the wall height. 

d. Floor/CeilingJoists: Vertical deflection of  1/3 60 of the span. 

3. Design framing systems to provide for movement o f framing members 

without damage or overstressing, sheathing failure,  connection 

failure, undue strain on fasteners and anchors, or other detrimental 

effects when subject to a maximum ambient temperatu re change (range) 

of 67 degrees C (120 degrees F). 

4. Design framing system to accommodate deflection of primary building 

structure and construction tolerances, and to maint ain clearances at 

openings. 

5. Design exterior non-load-bearing curtain wall fr aming to accommodate 

lateral deflection without regard to contribution o f sheathing 

materials. 

6. Engineering Responsibility: Engage a fabricator who assumes 

undivided responsibility for engineering cold-forme d metal framing 

by employing a qualified professional engineer to p repare design 

calculations, shop drawings, and other structural d ata. 

1.4 SUBMITTALS: 

A. Submit in accordance with Section 01 33 23, SHOP  DRAWINGS, PRODUCT 

DATA, AND SAMPLES. 

B. Shop Drawings: Shop and erection drawings showin g steel unit layout, 

connections to supporting members, and information necessary to 

complete installation as shown and specified. 

C. Manufacturer's Literature and Data: Showing stee l component sections 

and specifying structural characteristics. 

D. For cold-formed metal framing indicated to compl y with certain design 

loadings, include structural analysis data sealed a nd signed by the 

qualified professional engineer who was responsible  for its 

preparation. 
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1.5 APPLICABLE PUBLICATIONS: 

A. Publications listed below form a part of this sp ecification to extent 

referenced. Publications are referenced in text by basic designation 

only. 

B. American Iron and Steel Institute (AISI): 

 Specification and Commentary for the Design of Col d-Formed Steel 

Structural Members (1996) 

C. American Society of Testing and Materials (ASTM) : 

A36/A36M-08.............Standard Specifications for  Carbon Structural 

Steel 

A123/A123M-09...........Standard Specifications for  Zinc (Hot-Dip 

Galvanized) Coatings on Iron and Steel Products 

A153/A153M-09...........Standard Specifications for  Zinc Coating (Hot-

Dip) on Iron and Steel Hardware 

A307-10.................Standard Specifications for  Carbon Steel Bolts 

and Studs 

A653/A653M-10...........Standard Specifications for  Steel Sheet, Zinc-

Coated (Galvanized) or Zinc-Iron Alloy-Coated 

(Galvannealed) by the Hot-Dip Process 

C1107/C1107M-08.........Standard Specifications for  Packaged Dry, 

Hydraulic-Cement Grout (Non-shrink) 

E488-96(R2003)..........Standard Test Methods for S trength of Anchors 

in Concrete and Masonry Elements 

E1190-95(R2007).........Standard Test Methods for S trength of Power-

Actuated Fasteners Installed in Structural 

Members 

D. American Welding Society (AWS): 

D1.3/D1.3M-08...........Structural Welding Code-She et Steel 

E. Military Specifications (Mil. Spec.): 
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MIL-P-21035B............Paint, High Zinc Dust Conte nt, Galvanizing 

Repair 

PART 2 - PRODUCTS 

2.1 MATERIALS: 

 

A. Sheet Steel for joists, studs and accessories 16  gage and heavier: ASTM 

A653, structural steel, zinc coated G90 , with a yi eld of 340 MPa (50 

ksi) minimum. 

B. Sheet Steel for joists, studs and accessories 18  gage and lighter: ASTM 

A653, structural steel, zinc coated G90, with a yie ld of 230 MPa (33 

ksi) minimum. 

C. Galvanizing Repair Paint: MIL-P-21035B. 

D. Nonmetallic, Non-shrink Grout: Premixed, nonmeta llic, noncorrosive, 

nonstaining grout containing selected silica sands,  Portland cement, 

shrinkage-compensating agents, plasticizing and wat er-reducing agents, 

complying with ASTM C1107, with fluid consistency a nd a 30 minute 

working time. 

2.2 WALL FRAMING: 

 

A. Steel Studs: Manufacturer’s standard C-shaped st eel studs of web depth 

indicated, with lipped flanges, and complying with the following: 

1. Design Uncoated-Steel Thickness: 

 1.20 mm (0.0474 inch) 

 1.52 mm (0.0598 inch) 

 2.66 mm (0.1046 inch) 

2. Flange Width: 

 (1-5/8 inches) 

3. Web: Punched. 

B. Steel Track: Manufacturer’s standard U-shaped st eel track, unpunched, 

of web depths indicated, with straight flanges, and  complying with the 

following: 
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1. Design Uncoated-Steel Thickness: Matching steel studs. 

2. Flange Width: Manufacturer’s standard deep flang e where indicated, 

standard flange elsewhere. 

2.3 JOIST FRAMING: 

 

A. Steel Joists: Manufacturer’s standard C-shaped s teel joists, unpunched, 

of web depths indicated, with lipped flanges, and c omplying with the 

following: 

1. Design Uncoated-Steel Thickness: 0.91 mm (0.0358  inch).  

 1.20 mm (0.0474 inch). 1.52 mm (0.0598 inch). 1.90  mm 0.0747 

inch).2.66 mm (0.1046 inch). 

2. Flange Width: 41 mm (1 5/8 inches) minimum. 

B. Steel Joist Track: Manufacturer’s standard U-sha ped steel joist track, 

unpunched, of web depths indicated, with straight f langes, and 

complying with the following: 

1. Design Uncoated-Steel Thickness: Matching steel joists. 

2. Flange Width: 41 mm (1 5/8-inches) minimum.  

2.4 FRAMING ACCESSORIES: 

 

A. Fabricate steel framing accessories of the same material and finish 

used for framing members, with a minimum yield stre ngth of 230 MPa (33 

ksi). 

B. Provide accessories of manufacturer’s standard t hickness and 

configuration, unless otherwise indicated, as follo ws: 

1. Supplementary framing. 

2. Bracing, bridging, and solid blocking. 

3. Web stiffeners. 

4. Gusset plates. 

5. Deflection track and vertical slide clips. 

6. Stud kickers and girts. 
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7. Joist hangers and end closures. 

8. Reinforcement plates. 

2.5 ANCHORS, CLIPS, AND FASTENERS: 

A. Steel Shapes and Clips: ASTM A36, zinc coated by  the hot-dip process 

according to ASTM A123. 

B. Cast-in-Place Anchor Bolts and Studs: ASTM A307,  Grade A, zinc coated 

by the hot-dip process according to ASTM A153. 

C. Expansion Anchors: Fabricated from corrosion-res istant materials, with 

capability to sustain, without failure, a load equa l to 5 times the 

design load, as determined by testing per ASTM E488  conducted by a 

qualified independent testing agency. 

D. Power-Actuated Anchors: Fastener system of type suitable for 

application indicated, fabricated from corrosion-re sistant materials, 

with capability to sustain, without failure, a load  equal to 10 times 

the design load, as determined by testing per ASTM E1190 conducted by a 

qualified independent testing agency. 

E. Mechanical Fasteners: Corrosion-resistant coated , self-drilling, self-

threading steel drill screws. Low-profile head bene ath sheathing, 

manufacturer’s standard elsewhere. 

2.6 REQUIREMENTS: 

A. Welding in accordance with AWS D1.3 

B. Furnish members and accessories by one manufactu rer only. 

PART 3 - EXECUTION 

3.1 FABRICATION: 

A. Framing components may be preassembled into pane ls. Panels shall be 

square with components attached. 

B. Cut framing components squarely or as required f or attachment. Cut 

framing members by sawing or shearing; do not torch  cut. 

C. Hold members in place until fastened. 
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D. Fasten cold-formed metal framing members by weld ing or screw fastening, 

as standard with fabricator. Wire tying of framing members is not 

permitted. 

1. Comply with AWS requirements and procedures for welding, appearance 

and quality of welds, and methods used in correctin g welding work. 

2. Locate mechanical fasteners and install accordin g to cold-formed 

metal framing manufacturer’s instructions with scre w penetrating 

joined members by not less than 3 exposed screw thr eads. 

E. Where required, provide specified insulation in double header members 

and double jamb studs which will not be accessible after erection. 

3.2 ERECTION: 

A. Handle and lift prefabricated panels in a manner  as to not distort any 

member. 

B. Securely anchor tracks to supports as shown. 

C. At butt joints, securely anchor two pieces of tr ack to same supporting 

member or butt-weld or splice together. 

D. Plumb, align, and securely attach studs to flang es or webs of both 

upper and lower tracks. 

E. All axially loaded members shall be aligned vert ically to allow for 

full transfer of the loads down to the foundation. Vertical alignment 

shall be maintained at floor/wall intersections. 

F. Install jack studs above and below openings and as required to furnish 

support. Securely attach jack studs to supporting m embers. 

G. Install headers in all openings that are larger than the stud spacing 

in that wall. 

H. Attach bridging for studs in a manner to prevent  stud rotation. Space 

bridging rows as shown. 

I. Studs in one piece for their entire length, spli ces will not be 

permitted. 

J. Provide a load distribution member at top track where joist is not 

located directly over bearing stud. 
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K. Provide joist bridging and web stiffeners at rea ction points where 

shown. 

L. Provide end blocking where joist ends are not re strained from rotation. 

M. Provide an additional joist under parallel parti tions, unless otherwise 

shown, when partition length exceeds one-half joist  span and when floor 

and roof openings interrupt one or more spanning me mbers. 

N. Provide temporary bracing and leave in place unt il framing is 

permanently stabilized. 

O. Do not bridge building expansion joints with col d-formed metal framing. 

Independently frame both sides of joints. 

P. Fasten reinforcement plate over web penetrations  that exceed size of 

manufacturer’s standard punched openings. 

3.3 TOLERANCES: 

A. Vertical alignment (plumbness) of studs shall be  within 1/960th of the 

span. 

B. Horizontal alignment (levelness) of walls shall be within 1/960th of 

their respective lengths. 

C. Spacing of studs shall not be more than 3 mm (1/ 8 inch) +/- from the 

designed spacing providing that the cumulative erro r does not exceed 

the requirements of the finishing materials. 

D. Prefabricated panels shall be not more than 3 mm  (1/8 inch) +/- out of 

square within the length of that panel. 

3.4 FIELD REPAIR: 

 Touch-up damaged galvanizing with galvanizing repa ir paint. 

- - - E N D - - - 
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SECTION 05 50 00 

METAL FABRICATIONS 

PART 1 - �GENERAL 

1.1 � DESCRIPTION 

A. � This section specifies items and assemblies fabrica ted from structural steel 
shapes and other materials as shown and specified. 

B. � Items specified. 

1. � Support for Wall and Ceiling Mounted Items: (12, 14 A, 14C) 

2. � Covers and Frames for Pits and Trenches. 

3. � Loose Lintels 

4. � Shelf Angles 

5. � Plate Door Sill 

6. � Safety Nosings 

7. � Ladders  

8. � Railings: (10) 

9. � Steel Counter or Bench Top Frame and Leg 

1.2 � RELATED WORK 

A. � Railings attached to steel stairs: Section 05 51 00 , METAL STAIRS. 

B. � Colors, finishes, and textures: Section 09 06 00, S CHEDULE FOR FINISHES. 

C. � Prime and finish painting: Section 09 91 00, PAINTI NG. 

1.3 � SUBMITTALS 

A. � Submit in accordance with Section 01 33 23, SHOP DR AWINGS, PRODUCT DATA, 
AND SAMPLES. 

B. � Manufacturer's Literature and Data: 
 

Grating, each type  Floor plate 
 Wheel guards 
  
  Safety nosing  

 

C. � Shop Drawings: 

1. � Each item specified, showing complete detail, locat ion in the project, 
material and size of components, method of joining various components 
and assemblies, finish, and location, size and type  of anchors. 

2. � Mark items requiring field assembly for erection id entification and 
furnish erection drawings and instructions. 

3. � Provide templates and rough-in measurements as requ ired. 

D. � Manufacturer's Certificates: 
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1. � Anodized finish as specified. 

2. � Live load designs as specified. 

E. � Design Calculations for specified live loads includ ing dead loads. 

F. � Furnish setting drawings and instructions for insta llation of anchors to 
be preset into concrete and masonry work, and for t he positioning of items 
having anchors to be built into concrete or masonry  construction. 

1.4 � QUALITY ASSURANCE 

A. � Each manufactured product shall meet, as a minimum,  the requirements 
specified, and shall be a standard commercial produ ct of a manufacturer 
regularly presently manufacturing items of type spe cified. 

B. � Each product type shall be the same and be made by the same manufacturer. 

C. � Assembled product to the greatest extent possible b efore delivery to the 
site. 

D. � Include additional features, which are not specific ally prohibited by this 
specification, but which are a part of the manufact urer's standard 
commercial product. 

1.5 � APPLICABLE PUBLICATIONS 

A. � The publications listed below form a part of this s pecification to the extent 
referenced. The publications are referenced in the text by the basic 
designation only. 

B. � American Society of Mechanical Engineers (ASME): 
B18.6.1-97 Wood Screws  
B18.2.2-87(R2005) Square and Hex Nuts  

C. � American Society for Testing and Materials (ASTM): 
A36/A36M-05  Structural Steel  
A123-02  Zinc (Hot-Dip Galvanized) Coatings on Iron  and Steel  
  Products  
A167-99(R2004)  Stainless and Heat-Resisting Chromi um-Nickel Steel  
   Plate, Sheet and Strip  
A269-07   Seamless and Welded Austenitic Stainless Steel Tubing 
   for General Service  
A307-07   Carbon Steel Bolts and Studs, 60,000 PSI Tensile  
   Strength  
A312/A312M-06  Seamless, Welded, and Heavily Cold W orked Austenitic  
   Stainless Steel Pipes  
A391/A391M-01  Grade 80 Alloy Steel Chain  
A653/A653M-07  Steel Sheet, Zinc Coated (Galvanized ) or Zinc-Iron  
   Alloy Coated (Galvannealed) by the Hot-Dip Proce ss  
A786/A786M-05  Rolled Steel Floor Plate  
B221-06   Aluminum and Aluminum-Alloy Extruded Bars , Rods, Wire, 
   Shapes, and Tubes  
B456-03   Electrodeposited Coatings of Copper Plus Nickel Plus  
   Chromium and Nickel Plus Chromium  
B632-02   Aluminum-Alloy Rolled Tread Plate  
C1107-07   Packaged Dry, Hydraulic-Cement Grout (No nshrink)  
F436-07   Hardened Steel Washers  
F468-06   Nonferrous Bolts, Hex Cap Screws, and Stu ds for  
   General Use  
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F593-02   Stainless Steel Bolts, Hex Cap Screws, an d Studs  
F1667-05   Driven Fasteners: Nails, Spikes and Stap les  

D. � American Welding Society (AWS): 
D1.1-04  Structural Welding Code Steel  
D1.2-03  Structural Welding Code Aluminum  
D1.3-98  Structural Welding Code Sheet Steel 

E. � National Association of Architectural Metal Manufac turers (NAAMM) 
AMP521-01  Pipe Railing Manual  
AMP 500-505-1988 Metal Finishes Manual  
MBG 531-00  Metal Bar Grating Manual  
MBG 532-00  Heavy Duty Metal Bar Grating Manual 

F. � Structural Steel Painting Council (SSPC): 
SP 1-05  No. 1, Solvent Cleaning  
SP 2-05  No. 2, Hand Tool Cleaning  
SP 3-05  No. 3, Power Tool Cleaning 

G. � Federal Specifications (Fed. Spec): 
RR-T-650E  Treads, Metallic and Nonmetallic, Nonski d 

PART 2 - �PRODUCTS 

2.1 � DESIGN CRITERIA 

A. � In addition to the dead loads, design fabrications to support the following 
live loads unless otherwise specified. 

B. � Ladders and Rungs: 120 kg (250 pounds) at any point . 

C. � Railings and Handrails: 900 N (200 pounds) in any d irection at any point. 

D. � Floor Plates, Gratings, and Covers: 500 kg/m 2 (100 pounds per square foot).  

2.2 � MATERIALS 

A. � Structural Steel: ASTM A36. 

B. � Stainless Steel: ASTM A167, Type 302 or 304. 

C. � Aluminum, Extruded: ASTM B221, Alloy 6063-T5 unless  otherwise specified. 
For structural shapes use alloy 6061-T6 and alloy 6 061-T4511. 

D. � Floor Plate: 

1. � Steel ASTM A786. 

2. � Aluminum: ASTM B632. 

E. � Steel Pipe: ASTM A53. 

1. � Galvanized for exterior locations. 

2. � Type S, Grade A unless specified otherwise. 

3. � NPS (inside diameter) as shown. 

F. � Primer Paint: As specified in Section 09 91 00, PAI NTING. 

G. � Stainless Steel Tubing: ASTM A269, type 302 or 304.  

H. � Modular Channel Units: 

1. � Factory fabricated, channel shaped, cold formed she et steel shapes, 
complete with fittings bolts and nuts required for assembly. 
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2. � Form channel with in turned pyramid shaped clamping  ridges on each side. 

3. � Provide case hardened steel nuts with serrated groo ves in the top edges 
designed to be inserted in the channel at any point  and be given a quarter 
turn so as to engage the channel clamping ridges. P rovide each nut with 
a spring designed to hold the nut in place. 

4. � Factory finish channels and parts with oven baked p rimer when exposed 
to view. Channels fabricated of ASTM A525, G90 galv anized steel may have 
primer omitted in concealed locations. Finish screw s and nuts with zinc 
coating. 

5. � Fabricate snap-in closure plates to fit and close e xposed channel 
openings of not more than 0.3 mm (0.0125 inch) thic k stainless steel. 

I. � Grout: ASTM C1107, pourable type. 

2.3 � HARDWARE 

A. � Rough Hardware: 

1. � Furnish rough hardware with a standard plating, app lied after punching, 
forming and assembly of parts; galvanized, cadmium plated, or zinc-coated 
by electro-galvanizing process. Galvanized G-90 whe re specified. 

2. � Use G90 galvanized coating on ferrous metal for ext erior work unless 
non-ferrous metal or stainless is used. 

B. � Fasteners: 

1. � Bolts with Nuts:  

a. � ASME B18.2.2. 

b. � ASTM A307 for 415 MPa (60,000 psi) tensile strength  bolts. 

c. � ASTM F468 for nonferrous bolts. 

d. � ASTM F593 for stainless steel. 

2. � Screws: ASME B18.6.1. 

3. � Washers: ASTM F436, type to suit material and ancho rage. 

4. � Nails: ASTM F1667, Type I, style 6 or 14 for finish  work. 

2.4 � FABRICATION GENERAL 

A. � Material 

1. � Use material as specified. Use material of commerci al quality and 
suitable for intended purpose for material that is not named or its 
standard of quality not specified. 

2. � Use material free of defects which could affect the  appearance or service 
ability of the finished product. 

B. � Size: 

1. � Size and thickness of members as shown. 

2. � When size and thickness is not specified or shown f or an individual part, 
use size and thickness not less than that used for the same component 
on similar standard commercial items or in accordan ce with established 
shop methods. 



Lebanon VA Medical Center 
Behavioral Health Complex 
Lebanon, PA 17042 

May 18, 2012  
Issued for Bid  

VA Project No. 595-109  
Project No. 3468  

 

 055000-5   
�

C. � Connections 

1. � Except as otherwise specified, connections may be m ade by welding, 
riveting or bolting. 

2. � Field riveting will not be approved. 

3. � Design size, number and placement of fasteners, to develop a joint 
strength of not less than the design value. 

4. � Holes, for rivets and bolts: Accurately punched or drilled and burrs 
removed. 

5. � Size and shape welds to develop the full design str ength of the parts 
connected by welds and to transmit imposed stresses  without permanent 
deformation or failure when subject to service load ings. 

6. � Use Rivets and bolts of material selected to preven t corrosion 
(electrolysis) at bimetallic contacts. Plated or co ated material will 
not be approved. 

7. � Use stainless steel connectors for removable member s machine screws or 
bolts. 

D. � Fasteners and Anchors 

1. � Use methods for fastening or anchoring metal fabric ations to building 
construction as shown or specified. 

2. � Where fasteners and anchors are not shown, design t he type, size, location 
and spacing to resist the loads imposed without def ormation of the members 
or causing failure of the anchor or fastener, and s uit the sequence of 
installation. 

3. � Use material and finish of the fasteners compatible  with the kinds of 
materials which are fastened together and their loc ation in the finished 
work. 

4. � Fasteners for securing metal fabrications to new co nstruction only, may 
be by use of threaded or wedge type inserts or by a nchors for welding 
to the metal fabrication for installation before th e concrete is placed 
or as masonry is laid. 

5. � Fasteners for securing metal fabrication to existin g construction or new 
construction may be expansion bolts, toggle bolts, power actuated drive 
pins, welding, self drilling and tapping screws or bolts. 

E. � Workmanship 

1. � General: 

a. � Fabricate items to design shown. 

b. � Furnish members in longest lengths commercially ava ilable within the 
limits shown and specified. 

c. � Fabricate straight, true, free from warp and twist,  and where 
applicable square and in same plane. 

d. � Provide holes, sinkages and reinforcement shown and  required for 
fasteners and anchorage items. 

e. � Provide openings, cut-outs, and tapped holes for at tachment and 
clearances required for work of other trades. 



Lebanon VA Medical Center 
Behavioral Health Complex 
Lebanon, PA 17042 

May 18, 2012  
Issued for Bid  

VA Project No. 595-109  
Project No. 3468  

 

 055000-6   
�

f. � Prepare members for the installation and fitting of  hardware. 

g. � Cut openings in gratings and floor plates for the p assage of ducts, 
sumps, pipes, conduits and similar items. Provide r einforcement to 
support cut edges. 

h. � Fabricate surfaces and edges free from sharp edges,  burrs and 
projections which may cause injury. 

2. � Welding: 

a. � Weld in accordance with AWS. 

b. � Welds shall show good fusion, be free from cracks a nd porosity and 
accomplish secure and rigid joints in proper alignm ent. 

c. � Where exposed in the finished work, continuous weld  for the full length 
of the members joined and have depressed areas fill ed and protruding 
welds finished smooth and flush with adjacent surfa ces. 

d. � Finish welded joints to match finish of adjacent su rface. 

3. � Joining: 

a. � Miter or butt members at corners. 

b. � Where frames members are butted at corners, cut leg  of frame member 
perpendicular to surface, as required for clearance . 

4. � Anchors: 

a. � Where metal fabrications are shown to be preset in concrete, weld 32 
x 3 mm (1-1/4 by 1/8 inch) steel strap anchors, 150  mm (6 inches) long 
with 25 mm (one inch) hooked end, to back of member  at 600 mm (2 feet) 
on center, unless otherwise shown. 

b. � Where metal fabrications are shown to be built into  masonry use 32 
x 3 mm (1-1/4 by 1/8 inch) steel strap anchors, 250  mm (10 inches) 
long with 50 mm (2 inch) hooked end, welded to back  of member at 600 
mm (2 feet) on center, unless otherwise shown. 

5. � Cutting and Fitting: 

a. � Accurately cut, machine and fit joints, corners, co pes, and miters. 

b. � Fit removable members to be easily removed. 

c. � Design and construct field connections in the most practical place 
for appearance and ease of installation. 

d. � Fit pieces together as required. 

e. � Fabricate connections for ease of assembly and disa ssembly without 
use of special tools. 

f. � Joints firm when assembled. 

g. � Conceal joining, fitting and welding on exposed wor k as far as 
practical. 

h. � Do not show rivets and screws prominently on the ex posed face. 

i. � The fit of components and the alignment of holes sh all eliminate the 
need to modify component or to use exceptional forc e in the assembly 
of item and eliminate the need to use other than co mmon tools. 

F. � Finish: 
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1. � Finish exposed surfaces in accordance with NAAMM Me tal Finishes Manual. 

2. � Aluminum: NAAMM AMP 501. 

a. � Mill finish, AA-M10, as fabricated, use unless spec ified otherwise. 

b. � Clear anodic coating, AA-C22A41, chemically etched medium matte, with 
Architectural Class 1, 0.7 mils or thicker. 

c. � Colored anodic coating, AA-C22A42, chemically etche d medium matte 
with Architectural Class 1, 0.7 mils or thicker. 

d. � Painted: AA-C22R10. 

3. � Steel and Iron: NAAMM AMP 504. 

a. � Zinc coated (Galvanized): ASTM A123, G90 unless not ed otherwise. 

b. � Surfaces exposed in the finished work: 

1) � Finish smooth rough surfaces and remove projections . 

2) � Fill holes, dents and similar voids and depressions  with epoxy type 
patching compound. 

c. � Shop Prime Painting: 

1) � Surfaces of Ferrous metal: 

a) � Items not specified to have other coatings. 

b) � Galvanized surfaces specified to have prime paint. 

c) � Remove all loose mill scale, rust, and paint, by ha nd or power 
tool cleaning as defined in SSPC-SP2 and SP3. 

d) � Clean of oil, grease, soil and other detrimental ma tter by use 
of solvents or cleaning compounds as defined in SSP C-SP1. 

e) � After cleaning and finishing apply one coat of prim er as 
specified in Section 09 91 00, PAINTING. 

2) � Non ferrous metals: Comply with MAAMM-500 series.  

4. � Stainless Steel: NAAMM AMP-504 Finish No. 4. 

5. � Chromium Plating: ASTM B456, satin or bright as spe cified, Service 
Condition No. SC2. 

G. � Protection: 

1. � Insulate aluminum surfaces that will come in contac t with concrete, 
masonry, plaster, or metals other than stainless st eel, zinc or white 
bronze by giving a coat of heavy-bodied alkali resi sting bituminous paint 
or other approved paint in shop. 

2. � Spot prime all abraded and damaged areas of zinc co ating which expose 
the bare metal, using zinc rich paint on hot-dip zi nc coat items and zinc 
dust primer on all other zinc coated items. 

2.5 � SUPPORTS 

A. � General: 

1. � Fabricate ASTM A36 structural steel shapes as shown . 

2. � Use clip angles or make provisions for welding hang ers and braces to 
overhead construction. 
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3. � Field connections may be welded or bolted. 

B. � For Ceiling Hung Toilet Stall: 

1. � Use a continuous steel channel above pilasters with  hangers centered over 
pilasters. 

2. � Make provision for installation of stud bolts in lo wer flange of channel. 

3. � Provide a continuous steel angle at wall and channe l braces spaced as 
shown. 

4. � Use threaded rod hangers. 

5. � Provide diagonal angle brace where the suspended ce iling over toilet 
stalls does not extend to side wall of room. 

C. � For Wall Mounted Items: 

1. � For items supported by metal stud partitions. 

2. � Steel strip or hat channel minimum of 1.5 mm (0.059 8 inch) thick. 

3. � Steel strip minimum of 150 mm (6 inches) wide, leng th extending one stud 
space beyond end of item supported. 

4. � Steel hat channels where shown. Flange cut and flat ted for anchorage to 
stud. 

5. � Structural steel tube or channel for grab bar at wa ter closets floor to 
structure above with clip angles or end plates form ed for anchors. 

6. � Use steel angles for thru wall counters. Drill angl e for fasteners at 
ends and not over 100 mm (4 inches) on center betwe en ends. 

2.6 � FRAMES 

A. � Elevator Entrance Wall Opening. 

1. � Fabricate of channel shapes, plates, and angles as shown. 

2. � Weld or bolt head to jamb as shown. 

3. � Weld clip angles to bottom of frame and top of jamb  members extended to 
structure above for framed construction. 

a. � Provide holes for anchors. 

b. � Weld head to jamb members. 

2.7 � GUARDS 

A. � Edge Guard Angles for Openings in slabs. 

1. � Fabricate from steel angles of sizes and with ancho rage shown. 

2. � Where size of angle is not shown, provide 50 x 50 x  6 mm (2 x 2 x 1/4 
inch) steel angle with 32 x 5 mm (1-1/4 x 3/16 inch ) strap anchors, welded 
to back. 

3. � Miter or butt angles at corners and weld. 

4. � Use one anchor near end and three feet on centers b etween end anchors. 

2.8 � COVERS AND FRAMES FOR PITS AND TRENCHES 

A. � Fabricate covers to support live loads specified. 
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B. � Galvanized steel members after fabrication in accor dance with ASTM A123, 
G-90 coating. 

C. � Steel Covers: 

1. � Use 6 mm (1/4 inch) thick floor plate for covers un less otherwise shown. 
Use gratings where shown as specified in paragraph GRATINGS. Use smooth 
floor plate unless noted otherwise. 

2. � Provide clearance at all sides to permit easy remov al of covers. 

3. � Make cutouts within 6 mm (1/4 inch) of penetration for passage of pipes 
and ducts. 

4. � Drill covers for flat head countersunk screws. 

5. � Make cover sections not to exceed 2.3 m2 (25 square  feet) in area and 
90 kg (200 pounds) in weight. 

6. � Fabricate trench cover sections not be over 900 mm (3 feet) long and if 
width of trench is more than 900 mm (3 feet) or ove r, equip one end of 
each section with an angle or "T" bar stiffener to support adjoining 
plate. 

7. � Use two, 13 mm (1/2 inch) diameter steel bar flush drop handles for each 
cover section. 

D. � Steel Frames: 

1. � Form frame from structural steel angles as shown. W here not shown use 
63 x 63 x 6 mm (2-1/2 x 2-1/2 x 1/4 inch) angles fo r frame openings over 
1200 mm (4 feet) long and 50 x 50 x 6 mm (2 ix 2 x 1/4 inch) for frame 
openings less than 1200 mm (4 feet). 

2. � Fabricate intermediate supporting members from stee l "T's" or angles; 
located to support cover section edges. 

3. � Where covers are required use steel border bars at frames so that top 
of cover will be flush with frame and finish floor.  

4. � Weld steel strap anchors to frame. Space straps not  over 600 mm (24 inches) 
o.c., not shown otherwise between end anchors. Use 6 x 25 x 200 mm (1/4 
x 1 x 8 inches) with 50 mm (2 inch) bent ends strap  anchors unless shown 
otherwise. 

5. � Drill and tap frames for screw anchors where plate covers occur. 

2.9 � LOOSE LINTELS 

A. � Furnish lintels of sizes shown. Where size of linte ls is not shown, provide 
the sizes specified. 

B. � Fabricate lintels with not less than 150 mm (6 inch ) bearing at each end 
for nonbearing masonry walls, and 200 mm (8 inch) b earing at each end for 
bearing walls. 

C. � Provide one angle lintel for each 100 mm (4 inches)  of masonry thickness 
as follows except as otherwise specified or shown. 

1. � Openings 750 mm to 1800 mm (2-1/2 feet to 6 feet) -  100 x 90 x 8 mm (4 
x 3-1/2 x 5/16 inch). 

2. � Openings 1800 mm to 3000 mm (6 feet to 10 feet) - 1 50 x 90 x 9 mm (6 x 
3-1/2 x 3/8 inch). 
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D. � For 150 mm (6 inch) thick masonry openings 750 mm t o 3000 mm (2-1/2 feet 
to 10 feet) use one angle 150 x 90 x 9 mm (6 x 3-1/ 2 x 3/8 inch). 

E. � Provide bearing plates for lintels where shown. 

F. � Weld or bolt upstanding legs of double angle lintel s together with 19 mm 
(3/4 inch bolts) spaced at 300 mm (12 inches) on ce nters. 

G. � Insert spreaders at bolt points to separate the ang les for insertion of metal 
windows, louver, and other anchorage. 

H. � Where shown or specified, punch upstanding legs of single lintels to suit 
size and spacing of anchor bolts. 

I. � Elevator Entrance: 

1. � Fabricate lintel from plate bent to channel shape, and provide a minimum 
of 100 mm (4 inch) bearing each end. 

2. � Cut away the front leg of the channel at each end t o allow for concealment 
behind elevator hoistway entrance frame. 

2.10 � PLATE DOOR SILL 

A. � Fabricate of checkered plate as detailed. 

1. � Aluminum Plate: ASTM B632, 3 mm (0.125 inch) thick.  

2. � Steel Plate: ASTM A786, 3 mm (0.125 inch thick), ga lvanized G90. 

B. � Fabricate for anchorage with flat head countersunk bolts at each end and 
not over 300 mm (12 inches), o.c. 

2.11 � SAFETY NOSINGS 

A. � Fed. Spec. RR-T-650, Type C. 

1. � Aluminum: Class 2, Style 2. 

2. � Cast iron: Class 4. 

B. � Fabricate nosings for exterior use from cast alumin um, and nosings for 
interior use from either cast aluminum or cast iron . Use one Class 
throughout. 

C. � Fabricate nosings approximately 100 mm (4 inches) w ide with not more than 
9 mm (3/8 inch) nose. 

D. � Provide nosings with integral type anchors spaced n ot more than 100 mm (4 
inches) from each end and intermediate anchors spac ed approximately 375 mm 
(15 inches) on center. 

E. � Fabricate nosings to extend within 100 mm (4 inches ) of ends of concrete 
stair treads except where shown to extend full widt h. 

F. � Fabricate nosings to extend full width between stri ngers of metal stairs 
and full width of door openings. 

G. � On curved steps fabricate to terminate at point of curvature of steps having 
short radius curved ends. 

2.12 � LADDERS 

A. � Steel Ladders: 

1. � Fixed-rail type with steel rungs shouldered and hea ded into and welded 
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to rails. 

2. � Fabricate angle brackets of 50 mm (2 inch) wide by 13 mm (1/2 inch) thick 
steel; brackets spaced maximum of 1200 mm (4 feet) apart and of length 
to hold ladder 175 mm (7 inches) from wall to cente r of rungs. Provide 
turned ends or clips for anchoring. 

3. � Provide holes for anchoring with expansion bolts th rough turned ends and 
brackets. 

4. � Where shown, fabricate side rails curved, twisted a nd formed into a 
gooseneck. 

5. � Galvanize exterior ladders after fabrication, ASTM A123, G-90. 

B. � Ladder Rungs: 

1. � Fabricate from 25 mm (one inch) diameter steel bars . 

2. � Fabricate so that rungs will extend at least 100 mm  (4 inches) into wall 
with ends turned 50 mm (2 inches), project out from  wall 175 mm (7 inches), 
be 400 mm (16 inches) wide and be designed so that foot cannot slide off 
end. 

3. � Galvanized after fabrication, ASTM A123, G-90 rungs  for exterior use and 
for access to pits. 

2.13 � RAILINGS 

A. � In addition to the dead load design railing assembl y to support live load 
specified. 

B. � Fabrication General: 

1. � Provide continuous welded joints, dressed smooth an d flush. 

2. � Standard flush fittings, designed to be welded, may  be used. 

3. � Exposed threads will not be approved. 

4. � Form handrail brackets to size and design shown. 

5. � Exterior Post Anchors. 

a. � Fabricate tube or pipe sleeves with closed ends or plates as shown. 

b. � Where inserts interfere with reinforcing bars, prov ide flanged 
fittings welded or threaded to posts for securing t o concrete with 
expansion bolts. 

c. � Provide heavy pattern sliding flange base plate wit h set screws at 
base of pipe or tube posts.  Base plates are not re quired on pipe 
sleeves where ornamental railings occur. 

6. � Interior Post Anchors: 

a. � Provide flanged fittings for securing fixed posts t o floor with 
expansion bolts, unless shown otherwise. 

b. � Weld or thread flanged fitting to posts at base. 

c. � For securing removable posts to floor, provide clos e fitting sleeve 
insert or inverted flange base plate with stud bolt s or rivets concrete 
anchor welded to the base plate. 

d. � Provide sliding flange base plate on posts secured with set screws. 
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e. � Weld flange base plate to removable posts set in sl eeves. 

C. � Handrails: 

1. � Close free ends of rail with flush metal caps welde d in place except where 
flanges for securing to walls with bolts are shown.  

2. � Make provisions for attaching handrail brackets to wall, posts, and 
handrail as shown. 

D. � Steel Pipe Railings: 

1. � Fabricate of steel pipe with welded joints. 

2. � Number and space of rails as shown. 

3. � Space posts for railings not over 1800 mm (6 feet) on centers between 
end posts. 

4. � Form handrail brackets from malleable iron. 

5. � Fabricate removable sections with posts at end of s ection. 

6. � Removable Rails: 

a. � Provide "U" shape brackets at each end to hold remo vable rail as shown. 
Use for top and bottom horizontal rail when rails a re joined together 
with vertical members. 

b. � Secure rail to brackets with 9 mm (3/8 inch) stainl ess steel through 
bolts and nuts at top rail only when rails joined w ith vertical 
members. 

c. � Continuously weld brackets to post. 

d. � Provide slotted bolt holes in rail bracket. 

e. � Weld bolt heads flush with top of rail. 

f. � Weld flanged fitting to post where posts are instal led in sleeves. 

7. � Opening Guard Rails: 

a. � Fabricate rails with flanged fitting at each end to  fit between wall 
opening jambs. 

b. � Design flange fittings for fastening with machine s crews to steel 
plate anchored to jambs. 

c. � Fabricate rails for floor openings for anchorage in  sleeves. 

PART 3 - �EXECUTION 

3.1 � INSTALLATION, GENERAL 

A. � Set work accurately, in alignment and where shown, plumb, level, free of 
rack and twist, and set parallel or perpendicular a s required to line and 
plane of surface. 

B. � Items set into concrete or masonry. 

1. � Provide temporary bracing for such items until conc rete or masonry is 
set. 

2. � Place in accordance with setting drawings and instr uctions. 

3. � Build strap anchors, into masonry as work progresse s. 
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C. � Set frames of gratings, covers, corner guards, trap  doors and similar items 
flush with finish floor or wall surface and, where applicable, flush with 
side of opening. 

D. � Field weld in accordance with AWS. 

1. � Design and finish as specified for shop welding. 

2. � Use continuous weld unless specified otherwise. 

E. � Install anchoring devices and fasteners as shown an d as necessary for 
securing metal fabrications to building constructio n as specified. Power 
actuated drive pins may be used except for removabl e items and where members 
would be deformed or substrate damaged by their use . 

F. � Spot prime all abraded and damaged areas of zinc co ating as specified and 
all abraded and damaged areas of shop prime coat wi th same kind of paint 
used for shop priming. 

G. � Isolate aluminum from dissimilar metals and from co ntact with concrete and 
masonry materials as required to prevent electrolys is and corrosion. 

H. � Secure escutcheon plate with set screw. 

3.2 � INSTALLATION OF SUPPORTS 

A. � Anchorage to structure. 

1. � Secure angles or channels and clips to overhead str uctural steel by 
continuous welding unless bolting is shown. 

2. � Secure supports to concrete inserts by bolting or c ontinuous welding as 
shown. 

3. � Secure supports to mid height of concrete beams whe n inserts do not exist 
with expansion bolts and to slabs, with expansion b olts. unless shown 
otherwise. 

4. � Secure steel plate or hat channels to studs as deta iled. 

B. � Ceiling Hung Toilet Stalls: 

1. � Securely anchor hangers of continuous steel channel  above pilasters to 
structure above. 

2. � Bolt continuous steel angle at wall to masonry or w eld to face of each 
metal stud. 

3. � Secure brace for steel channels over toilet stall p ilasters to wall angle 
supports with bolts at each end spaced as shown. 

4. � Install diagonal angle brace where the suspended ce iling over toilet 
stalls does not extend to side wall of room. 

5. � Install stud bolts in lower flange of channel befor e installing furred 
down ceiling over toilet stalls. 

6. � Install support for ceiling hung pilasters at entra nce screen to toilet 
room similar to toilet stall pilasters. 

C. � Supports for Wall Mounted items: 

1. � Locate center of support at anchorage point of supp orted item. 

2. � Locate support at top and bottom of wall hung cabin ets. 
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3. � Locate support at top of floor cabinets and shelvin g installed against 
walls. 

4. � Locate supports where required for items shown. 

3.3 � COVERS AND FRAMES FOR PITS AND TRENCHES 

A. � Set frame and cover flush with finish floor. 

B. � Secure plates to frame with flat head countersunk s crews. 

C. � Set gratings loose in drainage trenches or over pit s unless shown anchored. 

3.4 � DOOR FRAMES 

A. � Secure clip angles at bottom of frames to concrete slab with expansion bolts 
as shown. 

B. � Level and plumb frame; brace in position required. 

C. � At masonry, set frames in walls so anchors are buil t-in as the work progresses 
unless shown otherwise. 

D. � Set frames in formwork for frames cast into concret e. 

E. � Where frames are set in prepared openings, bolt to wall with spacers and 
expansion bolts. 

3.5 � OTHER FRAMES 

A. � Set frame flush with surface unless shown otherwise . 

B. � Anchor frames at ends and not over 450 mm (18 inche s) on centers unless shown 
otherwise. 

C. � Set in formwork before concrete is placed. 

1. � Install Guard Angles at Edges of Dock Leveler  Over head Doors where 
shown. 

3.6 � GRATINGS 

A. � Set grating flush with finish floor; top of curb, o r areaway wall. Set frame 
so that horizontal leg of angle frame is flush with  face of wall except when 
frame is installed on face of wall. 

B. � Set frame in formwork before concrete is placed. 

C. � Where grating terminates at a wall bolt frame to co ncrete or masonry with 
expansion bolts unless shown otherwise. 

D. � Secure removable supporting members in place with s tainless steel bolts. 

E. � Bolt gratings to supports. 

3.7 � STEEL LINTELS 

A. � Use lintel sizes and combinations shown or specifie d. 

B. � Install lintels with longest leg upstanding, except  for openings in 150 mm 
(6 inch) masonry walls install lintels with longest  leg horizontal. 

C. � Install lintels to have not less than 150 mm (6 inc h) bearing at each end 
for nonbearing walls, and 200 mm (8 inch) bearing a t each end for bearing 
walls. 
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3.8 � SHELF ANGLES 

A. � Anchor shelf angles with 19 mm (3/4 inch) bolts unl ess shown otherwise in 
adjustable malleable iron inserts, set level at ele vation shown. 

B. � Provide expansion space at end of members. 

3.9 � SAFETY NOSINGS 

A. � Except as specified and where preformed rubber trea ds are shown or specified 
install safety nosings at the following: 

1. � Exterior concrete steps. 

2. � Door sills of areaway entrances curbs. 

3. � Exposed edges of curbs of door sills at transformer  and service rooms. 

4. � Interior concrete steps, including concrete filled treads of metal stairs 
of service stairs. 

B. � Install flush with horizontal and vertical surfaces . 

C. � Install nosing to within 100 mm (4 inches) of ends of concrete stair treads, 
except where shown to extend full width. 

D. � Extend nosings full width of door openings. 

E. � Extend nosings, full width between stringers of met al stairs, and terminate 
at point of curvature of steps having short radius curved ends. 

3.10 � LADDERS 

A. � Anchor ladders to walls and floors with expansion b olts through turned lugs 
or angle clips or brackets. 

B. � In elevator pits, set ladders to clear all elevator  equipment where shown 
on the drawings. 

1. � Where ladders are interrupted by division beams, an chor ladders to beams 
by welding, and to floors with expansion bolts. 

2. � Where ladders are adjacent to division beams, ancho r ladders to beams 
with bent steel plates, and to floor with expansion  bolts. 

C. � Ladder Rungs: 

1. � Set ladder rungs into formwork before concrete is p laced.[  Build ladder 
rungs into masonry as the work progresses. ] 

2. � Set step portion of rung 150 mm (6 inches) from wal l. 

3. � Space rungs approximately 300 mm (12 inches) on cen ters. 

4. � Where only one rung is required, locate it 400 mm ( 16 inches) above the 
floor. 

3.11 � RAILINGS 

A. � Steel Posts: 

1. � Secure fixed posts to concrete with expansion bolts  through flanged 
fittings except where sleeves are shown with pourab le grout. 

2. � Install sleeves in concrete formwork. 

3. � Set post in sleeve and pour grout to surface. Apply  beveled bead of 
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urethane sealant at perimeter of post or under flan ge fitting as specified 
in Section 07 92 00, JOINT SEALANTS on exterior posts. 

4. � Secure removable posts to concrete with either mach ine screws through 
flanged fittings which are secured to inverted flan ges embedded in and 
set flush with finished floor, or set posts in clos e fitting pipe sleeves 
without grout. 

5. � Secure sliding flanged fittings to posts at base wi th set screws. 

6. � Secure fixed flanged fittings to concrete with expa nsion bolts. 

7. � Secure posts to steel with welds. 

B. � Aluminum Railing, Stainless Steel Railing, and Orna mental Railing Posts: 

1. � Install pipe sleeves in concrete formwork. 

2. � Set posts in sleeve and pour grout to surface on ex terior locations and 
to within 6 mm (1/4 inch) of surface for interior l ocations except to 
where posts are required to be removable. 

3. � Apply beveled bead of urethane sealant over sleeve at post perimeter for 
exterior posts and flush with surface for interior posts as specified 
in Section 07 92 00, JOINT SEALANTS. 

C. � Anchor to Walls: 

1. � Anchor rails to concrete or solid masonry with mach ine screws through 
flanged fitting to steel plate. 

a. � Anchor steel plate to concrete or solid masonry wit h expansion bolts. 

b. � Anchor steel plate to hollow masonry with toggle bo lts. 

2. � Anchor flanged fitting with toggle bolt to steel su pport in frame walls. 

D. � Removable Rails: 

1. � Rest rails in brackets at each end and secure to br acket with stainless 
steel bolts and nuts where part of a continuous rai ling. 

2. � Rest rail posts in sleeves where not part of a cont inuous railing. Do 
not grout posts. 

E. � Gates: 

1. � Hang gate to swing as shown. 

2. � Bolt gate hinges to jamb post with clamp on or thro ugh bolts. 

F. � Handrails: 

1. � Anchor brackets for metal handrails as detailed. 

2. � Install brackets within 300 mm (12 inches) of retur n of walls, and at 
evenly spaced intermediate points not exceeding 120 0 mm (4 feet) on 
centers unless shown otherwise. 

3. � Expansion bolt to concrete or solid masonry. 

4. � Toggle bolt to installed supporting frame wall and to hollow masonry 
unless shown otherwise. 

3.12 � STEEL COMPONENTS FOR MILLWORK ITEMS 

A. � Coordinate and deliver to Millwork fabricator for a ssembly where millwork 
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items are secured to metal fabrications. 

3.13 � CLEAN AND ADJUSTING 

A. � Adjust movable parts including hardware to operate as designed without 
binding or deformation of the members centered in t he opening or frame and, 
where applicable, contact surfaces fit tight and ev en without forcing or 
warping the components. 

B. � Clean after installation exposed prefinished and pl ated items and items 
fabricated from stainless steel, aluminum and coppe r alloys, as recommended 
by the metal manufacture and protected from damage until completion of the 
project. 

- - - E N D - - - �
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SECTION 05 51 00 

METAL STAIRS 

PART 1 - �GENERAL 

1.1 � DESCRIPTION 

A. � Section specifies steel stairs with railings. 

B. � Types: 

1. � Closed riser stairs with concrete filled treads and  platforms. 

1.2 � RELATED WORK 

A. � Concrete fill for treads and platforms: Section 03 30 00, CAST-IN-PLACE 
CONCRETE. 

B. � Wall handrails and railings for other than steel st airs: Section 05 50 00, 
METAL FABRICATIONS. 

C. � Requirements for shop painting: Section 09 91 00, P AINTING. 

1.3 � SUBMITTALS 

A. � Submit in accordance with Section 01 33 23, SHOP DR AWINGS, PRODUCT DATA, 
AND SAMPLES. 

B. � Shop Drawings: Show design, fabrication details, in stallation, connections, 
material, and size of members. 

1.4 � APPLICATION PUBLICATIONS 

A. � The publications listed below form a part of this s pecification to the extent 
referenced. The publications are referenced in the text by basic 
designation. 

B. � American Society for Testing and Materials (ASTM): 

1. � A36/A36M-05  Structural Steel 

2. � A47-99 (R2004) Ferritic Malleable Iron Castings 

3. � A48-03   Gray Iron Castings 

4. � A53-06   Pipe, Steel, Black and Hot-Dipped Zinc-Coa ted 
Welded and Seamless 

5. � A307-07  Carbon Steel Bolts and Studs, 60000 psi Te nsile Strength 

6. � A653/653M-07  Steel Sheet, Zinc Coated (Galvanized)  or Zinc Alloy 
Coated (Galvannealed) by the Hot-Dip Process 

7. � A563-07  Carbon and Alloy Steel Nuts 

8. � A1008-07  Steel, Sheet, Cold-Rolled, Carbon, Struct ural, 
High-Strength, Low-Alloy 

9. � A786/A786M-00 Rolled Steel Floor Plates 

10. � A1011-04  Steel, Sheet and Strip, Strip, Hot-Rolled  Carbon, 
Structural, High-Strength, Low-Alloy 
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C. � American Welding Society (AWS): 

1. � D1.1-04  Structural Welding Code-Steel 

2. � D1.3-98  Structural Welding Code-Sheet Steel 

D. � The National Association of Architectural Metal Man ufactures (NAAMM) 
Manuals: 

1. � Metal Bar Gratings (ANSI/NAAMM MBG 531-00) 

2. � AMP521-01  Pipe Railing Manual, Including Round Tub e 

E. � American Iron and Steel Institute (AISI):  

1. � 2001   Design of Cold-Formed Steel Structural Membe rs 

PART 2 - �PRODUCTS 

2.1 � DESIGN CRITERIA 

A. � Design stairs to support a live load of 500 kg/m2 ( 100 pounds per square 
foot). 

B. � Structural design, fabrication and assembly in acco rdance with requirements 
of NAAMM Metal Stairs Manual, except as otherwise s pecified or shown. 

C. � Design Grating treads in accordance with NAAMM Meta l Bar Grating Manual. 

D. � Design pipe railings in accordance with NAAMM Pipe Railing Manual for 900 
N (200 pounds) in any direction at any point. 

2.2 � MATERIALS 

A. � Steel Pipe: ASTM A53, Standard Weight, zinc coated.  

B. � Steel Grating: Metal bar type grating NAAMM BG. 

C. � Sheet Steel: ASTM A1008. 

D. � Structural Steel: ASTM A36. 

E. � Steel Floor Plate: ASTM 786. 

F. � Steel Decking: Form from zinc coated steel conformi ng to ASTM A446, with 
properties conforming to AISI Specification for the  Design of Cold-Formed 
Steel Structural Members. 

G. � Steel Plate: ASTM A1011. 

2.3 � FABRICATION GENERAL 

A. � Fasteners: 

1. � Conceal bolts and screws wherever possible. 

2. � Use countersunk heads on exposed bolts and screws w ith ends of bolts and 
screws dressed flush after nuts are set. 

B. � Welding: 

1. � Structural steel, AWS D1.1 and sheet steel, AWS D1. 3. 

2. � Where possible, locate welds on unexposed side. 

3. � Grind exposed welds smooth and true to contour of w elded member. 

4. � Remove welding splatter. 
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C. � Remove sharp edges and burrs. 

D. � Fit stringers to head channel and close ends with s teel plates welded in 
place where shown. 

E. � Fit face stringer to newel post by tenoning into ne wel post, or by notching 
and fitting face stringer to side of newel where sh own. 

F. � Shop Prime Painting: Prepare surface and apply prim er as specified for 
ferrous metals in Section 09 91 00, PAINTING. 

2.4 � RAILINGS 

A. � Fabricate railings, including handrails, from steel  pipe with flush. 

1. � Connections may be standard fittings designed for w elding, or coped or 
mitered pipe with full welds. 

2. � Wall handrails are provided under Section 05 50 00,  METAL FABRICATIONS. 

B. � Return ends of handrail to wall and close free end.  

C. � Provide standard terminal castings where fastened t o newel. 

D. � Space intermediate posts not over six feet on cente r between end post or 
newel post. 

E. � Fabricate handrail brackets from cast malleable iro n. 

F. � Provide standard terminal fittings at ends of post and rails. 

2.5 � CLOSED RISER STAIRS 

A. � Provide treads, risers, platforms, railings, string ers, headers and other 
supporting members. 

B. � Fabricate pans for treads and platforms, and risers  from sheet steel 
Fabricate pans for platforms from steel decking whe re shown. 

C. � Form risers with sanitary cove. 

D. � Fabricate stringers, headers, and other supporting members from structural 
steel. 

E. � Construct newel posts of steel tubing having wall t hickness not less than 
5 mm (3/16 inch), with forged steel caps and drops.  

PART 3 - �EXECUTION 

3.1 � STAIR INSTALLATION 

A. � Provide hangers and struts required to support the loads imposed. 

B. � Perform job site welding and bolting as specified f or shop fabrication. 

C. � Set stairs and other members in position and secure  to structure as shown.  

D. � Install stairs plumb, level and true to line. 

E. � Provide steel closure plate to fill any gap between  the stringer and 
surrounding shaft wall. Weld and finish with prime and paint finish of 
adjoining steel. 

3.2 � RAILING INSTALLATION 

A. � Install standard terminal fittings at ends of posts  and rails. 
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B. � Secure brackets, posts and rails to steel by welds,  and to masonry or concrete 
with expansion sleeves and bolts, except secure pos ts at concrete by setting 
in sleeves filled with commercial non-shrink grout.  

C. � Set rails horizontal or parallel to rake of stairs to within 3 mm in 3650 
mm (1/8 inch in12 feet). 

D. � Set posts plumb and aligned to within 3 mm in 3650 mm (1/8 inch in 12 feet). 

3.3 � FIELD PRIME PAINTING 

A. � When installation is complete, clean field welds an d surrounding areas to 
bright metal, and coat with same primer paint used for shop priming. 

B. � Touch-up abraded areas with same primer paint used for shop priming. 

C. � Touch up abraded galvanized areas with zinc rich pa int as specified in 
section 09 9100, PAINTING. 

- - - E N D - - - �
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SECTION 06 10 00 

ROUGH CARPENTRY 

PART 1 - �GENERAL 

1.1 � DESCRIPTION: 

A. � Section specifies wood blocking, framing, sheathing , furring, nailers, and 
rough hardware. 

1.2 � RELATED WORK: 

A. � Milled woodwork: Section 06 20 00, FINISH CARPENTRY . 

B. � Gypsum sheathing: Section 09 29 00, GYPSUM BOARD. 

1.3 � SUMBITTALS: 

A. � Submit in accordance with Section 01 33 23, SHOP DR AWINGS, PRODUCT DATA, 
AND SAMPLES. 

B. � Shop Drawings showing framing connection details, f asteners, connections 
and dimensions. 

1.4 � PRODUCT DELIVERY, STORAGE AND HANDLING: 

A. � Protect lumber and other products from dampness bot h during and after 
delivery at site. 

B. � Pile lumber in stacks in such manner as to provide air circulation around 
surfaces of each piece. 

C. � Stack plywood and other board products so as to pre vent warping. 

D. � Locate stacks on well drained areas, supported at l east 150 mm (6 inches) 
above grade and cover with well ventilated sheds ha ving firmly constructed 
over hanging roof with sufficient end wall to prote ct lumber from driving 
rain.  

1.5 � APPLICABLE PUBLICATIONS: 

A. � Publications listed below form a part of this speci fication to extent 
referenced. Publications are referenced in the text  by basic designation 
only. 

B. � American Forest and Paper Association (AFPA): 

1. � National Design Specification for Wood Construction  

2. � NDS-05 Conventional Wood Frame Construction 

C. � American Institute of Timber Construction (AITC): 

1. � A190.1-07  Structural Glued Laminated Timber 

D. � American Society of Mechanical Engineers (ASME): 

1. � B18.2.1-96(R2005) Square and Hex Bolts and Screws 

2. � B18.2.2-87 Square and Hex Nuts 

3. � B18.6.1-97 Wood Screws 
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4. � B18.6.4-98(R2005) Thread Forming and Thread Cutting  Tapping Screws 
    and Metallic Drive Screws 

E. � American Plywood Association (APA): 

1. � E30-07   Engineered Wood Construction Guide 

F. � American Society for Testing And Materials (ASTM): 

1. � A47-99(R2009)  Ferritic Malleable Iron Castings 

2. � A48-03(R2008)Gray Iron Castings 

3. � A653/A653M-10Steel Sheet Zinc-Coated (Galvanized) o r Zinc-  
   IronAlloy Coated (Galvannealed) by the Hot Dip P rocess 

4. � C954-10  Steel Drill Screws for the Application of Gypsum Board 
   or Metal Plaster Bases to Steel Studs from 0.033  
inch    (2.24 mm) to 0.112 inch (2.84 mm) in thickn ess 

5. � C1002-07  Steel Self-Piercing Tapping Screws for th e Application 
   of Gypsum Panel Products or Metal Plaster Bases to  
   Wood Studs or Metal Studs 

6. � D143-09 Small Clear Specimens of Timber, Method of Testing 

7. � D1760-01  Pressure Treatment of Timber Products 

8. � D2559-10  Adhesives for Structural Laminated Wood P roducts for  
  Use Under Exterior (Wet Use) Exposure Conditions 

9. � D3498-11  Adhesives for Field-Gluing Plywood to Lum ber Framing  
  for Floor Systems 

10. � F844-07  Washers, Steel, Plan (Flat) Unhardened for  General 
Use 

11. � F1667-08  Nails, Spikes, and Staples 

G. � Federal Specifications (Fed. Spec.): 
MM-L-736C  Lumber; Hardwood 

H. � Commercial Item Description (CID): 
A-A-55615   Shield, Expansion (Wood Screw and Lag B olt Self  
   Threading Anchors) 

I. � Military Specification (Mil. Spec.): 
MIL-L-19140E Lumber and Plywood, Fire-Retardant Tre ated 

J. � Truss Plate Institute (TPI): 
TPI-85   Metal Plate Connected Wood Trusses 

K. � U.S. Department of Commerce Product Standard (PS) 
PS 1-95 Construction and Industrial Plywood 
PS 20-05  American Softwood Lumber Standard 

PART 2 - �PRODUCTS 

2.1 � LUMBER: 

A. � Unless otherwise specified, each piece of lumber be ar grade mark, stamp, 
or other identifying marks indicating grades of mat erial, and rules or 
standards under which produced.  

1. � Identifying marks in accordance with rule or standa rd under which 
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material is produced, including requirements for qu alifications and 
authority of the inspection organization, usage of authorized 
identification, and information included in the ide ntification.  

2. � Inspection agency for lumber approved by the Board of Review, American 
Lumber Standards Committee, to grade species used. 

B. � Structural Members: Species and grade as listed in the AFPA, National Design 
Specification for Wood Construction having design s tresses as shown. 

C. � Lumber Other Than Structural: 

1. � Unless otherwise specified, species graded under th e grading rules of 
an inspection agency approved by Board of Review, A merican Lumber 
Standards Committee. 

2. � Framing lumber: Minimum extreme fiber stress in ben ding of 1100. 

3. � Furring, blocking, nailers and similar items 100 mm  (4 inches) and 
narrower Standard Grade; and, members 150 mm (6 inc hes) and wider, Number 
2 Grade. 

D. � Sizes: 

1. � Conforming to Prod. Std., PS20. 

2. � Size references are nominal sizes, unless otherwise  specified, actual 
sizes within manufacturing tolerances allowed by st andard under which 
produced. 

E. � Moisture Content: 

1. � At time of delivery and maintained at the site. 

2. � Boards and lumber 50 mm (2 inches) and less in thic kness: 19 percent or 
less. 

3. � Lumber over 50 mm (2 inches) thick: 25 percent or l ess. 

F. � Fire Retardant Treatment: 

1. � Mil Spec. MIL-L-19140 with piece of treated materia l bearing 
identification of testing agency and showing perfor mance rating. 

2. � Treatment and performance inspection, by an indepen dent and qualified 
testing agency that establishes performance ratings . 

G. � Preservative Treatment: 

1. � Do not treat Heart Redwood and Western Red Cedar. 

2. � Treat wood members and plywood exposed to weather o r in contact with 
plaster, masonry or concrete, including framing of open roofed 
structures; sills, sole plates, furring, and sleepe rs that are less than 
600 mm (24 inches) from ground; nailers, edge strip s, blocking, crickets, 
curbs, cant, vent strips and other members used in connection with roofing 
and flashing materials. 

3. � Treat other members specified as preservative treat ed (PT). 

4. � Preservative treat by the pressure method complying  with ASTM D1760, 
except any process involving the use of Chromated C opper arsenate (CCA) 
for pressure treating wood is not permitted. 



Lebanon VA Medical Center 
Behavioral Health Complex 
Lebanon, PA 17042 

May 18, 2012  
Issued for Bid  

VA Project No. 595-109  
Project No. 3468  

 

 061000-4   
�

2.2 � PLYWOOD 

A. � Comply with Prod. Std., PS 1. 

B. � Bear the mark of a recognized association or indepe ndent inspection agency 
that maintains continuing control over quality of p lywood which identifies 
compliance by veneer grade, group number, span rati ng where applicable, and 
glue type. 

C. � Sheathing: 

1. � APA rated Exposure 1 or Exterior; panel grade CD or  better. 

2. � Roof sheathing: 

a. � Minimum 9 mm (11/32 inch) thick with span rating 24 /0 or 12 mm (15/32 
inch) thick with span rating for supports 400 mm (1 6 inches) on center 
unless specified otherwise. 

b. � Minimum 15 mm (19/32 inch) thick or span rating of 40/20 or 18 mm (23/32 
inch) thick or span rating of 48/24 for supports 60 0 mm (24 inches) 
on center. 

2.3 � ROUGH HARDWARE AND ADHESIVES: 

A. � Anchor Bolts: 

1. � ASME B18.2.1 and ANSI B18.2.2 galvanized, 13 mm (1/ 2 inch) unless shown 
otherwise. 

2. � Extend at least 200 mm (8 inches) into masonry or c oncrete with ends bent 
50 mm (2 inches). 

B. � Miscellaneous Bolts: Expansion Bolts: C1D, A-A-5561 5; lag bolt, long enough 
to extend at least 65 mm (2-1/2 inches) into masonr y or concrete. Use 13 
mm (1/2 inch) bolt unless shown otherwise. 

C. � Screws: 

1. � Wood to Wood: ANSI B18.6.1 or ASTM C1002. 

2. � Wood to Steel: ASTM C954, or ASTM C1002. 

D. � Nails: 

1. � Size and type best suited for purpose unless noted otherwise. Use 
aluminum-alloy nails, plated nails, or zinc-coated nails, for nailing 
wood work exposed to weather and on roof blocking. 

2. � ASTM F1667: 

a. � Common: Type I, Style 10. 

b. � Concrete: Type I, Style 11. 

c. � Barbed: Type I, Style 26. 

d. � Underlayment: Type I, Style 25. 

e. � Masonry: Type I, Style 27. 

f. � Use special nails designed for use with ties, strap  anchors, framing 
connectors, joists hangers, and similar items. Nail s not less than 
32 mm (1- 1/4 inches) long, 8d and deformed or annu lar ring shank. 

E. � Framing and Timber Connectors: 
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1. � Fabricate of ASTM A446, Grade A; steel sheet not le ss than 1.3 mm (0.052 
inch) thick unless specified otherwise. Apply stand ard plating to steel 
timber connectors after punching, forming and assem bly of parts. 

2. � Framing Angles: Angle designed with bendable legs t o provide three way 
anchors. 

3. � Straps: 

a. � Designed to provide wind and seismic ties with size s as shown or 
specified. 

b. � Strap ties not less than 32 mm (1-1/4 inches) wide.  

c. � Punched for fastener. 

4. � Metal Bridging:  

a. � Optional to wood bridging. 

b. � V shape deformed strap with not less than 2 nail ho les at ends, designed 
to nail to top and side of framing member and botto m and side of 
opposite member. 

c. � Not less than 19 mm by 125 mm (3/4 by 5 inches) ben dable nailing flange 
on ends. 

d. � Fabricated of 1 mm (0.04 inch) minimum thick sheet.  

5. � Joist Hangers: 

a. � Fabricated of 1.6 mm (0.063 inch) minimum thick she et, U design unless 
shown otherwise. 

b. � Heavy duty hangers fabricated of minimum 2.7 mm (0. 108 inch) thick 
sheet, U design with bent top flange to lap over be am. 

6. � Timber Connectors: Fabricated of steel to shapes sh own. 

7. � Joist Ties: Mild steel flats, 5 by 32 mm (3/16 by 1 -1/4 inch size with 
ends bent about 30 degrees from horizontal, and ext ending at least 400 
mm (16 inches) onto framing. Punch each end for thr ee spikes. 

8. � Wall Anchors for Joists and Rafters: 

a. � Mild steel strap, 5 by 32 mm (3/16 by 1-1/4 inch) w ith wall ends bent 
50 mm (2 inches), or provide 9 by 130 mm (3/8 by 5 inch) pin through 
strap end built into masonry. 

b. � Strap long enough to extend onto three joists or ra fters, and punched 
for spiking at each bearing. 

c. � Strap not less than 100 mm (4 inches) embedded end.  

9. � Joint Plates: 

a. � Steel plate punched for nails. 

b. � Steel plates formed with teeth or prongs for mechan ically clamping 
plates to wood. 

c. � Size for axial eccentricity, and fastener loads. 

F. � Adhesives: 

1. � For field-gluing plywood to lumber framing floor or  roof systems: ASTM 
D3498. 
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2. � For structural laminated Wood: ASTM D2559. 

PART 3 - �EXECUTION 

3.1 � INSTALLATION OF FRAMING AND MISCELLANEOUS WOOD MEMBERS: 

A. � Conform to applicable requirements of the following : 

1. � AFPA National Design Specification for Wood Constru ction for timber 
connectors. 

2. � AITC Timber Construction Manual for heavy timber co nstruction. 

3. � AFPA WCD-number 1, Manual for House Framing for nai ling and framing unless 
specified otherwise. 

4. � APA for installation of plywood or structural use p anels. 

5. � ASTM F 499 for wood underlayment. 

6. � TPI for metal plate connected wood trusses. 

B. � Fasteners: 

1. � Nails. 

a. � Nail in accordance with the Recommended Nailing Sch edule as specified 
in AFPA Manual for House Framing where detailed nai ling requirements 
are not specified in nailing schedule. Select nail size and nail 
spacing sufficient to develop adequate strength for  the connection 
without splitting the members. 

b. � Use special nails with framing connectors. 

c. � For sheathing select length of nails sufficient to extend 25 mm (1 
inch) into supports. 

d. � Use eight penny or larger nails for nailing through  25 mm (1 inch) 
thick lumber and for toe nailing 50 mm (2 inch) thi ck lumber. 

e. � Use 16 penny or larger nails for nailing through 50  mm (2 inch) thick 
lumber. 

f. � Select the size and number of nails in accordance w ith the Nailing 
Schedule except for special nails with framing anch ors. 

g. � Nailing Schedule; Using Common Nails: 

1) � Joist bearing on sill or girder, toe nail three-8d or framing anchor 

2) � Bridging to joist, toe nail each end two-8d 

3) � Ledger strip to beam or girder three-16d under each  joint. 

2. � Bolts: 

a. � Fit bolt heads and nuts bearing on wood with washer s. 

b. � Countersink bolt heads flush with the surface of na ilers. 

c. � Embed in concrete and solid masonry or use expansio n bolts. Special 
bolts or screws designed for anchor to solid masonr y or concrete in 
drilled holes may be used. 

d. � Use toggle bolts to hollow masonry or sheet metal. 

e. � Use bolts to steel over 2.84 mm (0.112 inch, 11 gag e) in thickness. 
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Secure wood nailers to vertical structural steel me mbers with bolts, 
placed one at ends of nailer and 600 mm (24 inch) i ntervals between 
end bolts. Use clips to beam flanges. 

3. � Drill Screws to steel less than 2.84 mm (0.112 inch ) thick. 

a. � ASTM C1002 for steel less than 0.84 mm (0.033 inch)  thick. 

b. � ASTM C 954 for steel over 0.84 mm (0.033 inch) thic k. 

4. � Power actuated drive pins may be used where practic al to anchor to solid 
masonry, concrete, or steel. 

5. � Do not anchor to wood plugs or nailing blocks in ma sonry or concrete. 
Use metal plugs, inserts or similar fastening. 

6. � Screws to Join Wood: 

a. � Where shown or option to nails. 

b. � ASTM C1002, sized to provide not less than 25 mm (1  inch) penetration 
into anchorage member. 

c. � Spaced same as nails. 

7. � Installation of Timber Connectors: 

a. � Conform to applicable requirements of the NFPA Nati onal Design 
Specification for Wood Construction. 

b. � Fit wood to connectors and drill holes for fastener s so wood is not 
split. 

C. � Set sills or plates level in full bed of mortar on masonry or concrete walls.  

1. � Space anchor bolts 1200 mm (4 feet) on centers betw een ends and within 
150 mm (6 inches) of end. Stagger bolts from side t o side on plates over 
175 mm (7 inches) in width. 

2. � Use shims of slate, tile or similar approved materi al to level wood 
members resting on concrete or masonry. Do not use wood shims or wedges. 

3. � Closely fit, and set to required lines. 

D. � Cut notch, or bore in accordance with NFPA Manual f or House-Framing for 
passage of ducts wires, bolts, pipes, conduits and to accommodate other work. 
Repair or replace miscut, misfit or damaged work. 

E. � Blocking Nailers, and Furring: 

1. � Install furring, blocking, nailers, and grounds whe re shown. 

2. � Use longest lengths practicable. 

3. � Use fire retardant treated wood blocking where show n at openings and where 
shown or specified. 

4. � Layers of Blocking or Plates: 

a. � Stagger end joints between upper and lower pieces. 

b. � Nail at ends and not over 600 mm (24 inches) betwee n ends. 

c. � Stagger nails from side to side of wood member over  125 mm (5 inches) 
in width. 

5. � [ Fabricate roof edge vent strips with 6 mm by 6 mm  (1/4 inch by 1/4 inch) 
notches, 100 mm (4 inches) on center, aligned to al low for venting of[ 
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insulating concrete][ and][ venting base sheet]. Op tion: Texture 1-11 
plywood with parallel grooves 100 mm (4 inches) o.c . may be used. ] 

F. � Sheathing: 

1. � Use plywood or structural-use panels for sheathing.  

2. � Lay panels with joints staggered, with edge and end s 3 mm (1/8 inch) apart 
and nailed over bearings as specified. 

3. � Set nails not less than 9 mm (3/8 inch) from edges.  

4. � Install 50 mm by 100 mm (2 inch by 4 inch) blocking  spiked between joists, 
rafters and studs to support edge or end joints of panels. 

5. � Match and align sheathing which is an extension of work in place to 
existing.  

- - - E N D - - - 



Lebanon VA Medical Center 
Behavioral Health Complex 
Lebanon, PA 17042 

May 18, 2012  
Issued for Bid  

VA Project No. 595-109  
Project No. 3468  

 

 061323-1   
�

SECTION 06 13 23 

HEAVY TIMBER CONSTRUCTION 

PART 1 - �GENERAL 

1.1 � RELATED DOCUMENTS 

A. � Drawings and general provisions of the Contract, in cluding General and 
Supplementary Conditions and Division 01 Specificat ion Sections, apply to 
this Section. 

1.2 � SUMMARY 

A. � Section includes framing using timbers. 

B. � Related Sections: 

1. � Division 06 Section "Rough Carpentry" for dimension  lumber items 
associated with heavy timber construction. 

1.3 � DEFINITIONS 

A. � Timbers:  Lumber of 5 inches nominal or greater in least dimension. 

B. � Inspection agencies, and the abbreviations used to reference them, include 
the following: 

1. � NeLMA - Northeastern Lumber Manufacturers Associati on. 

2. � NHLA - National Hardwood Lumber Association. 

3. � NLGA - National Lumber Grades Authority. 

4. � SPIB - Southern Pine Inspection Bureau. 

5. � WCLIB - West Coast Lumber Inspection Bureau. 

6. � WWPA - Western Wood Products Association. 

1.4 � PERFORMANCE REQUIREMENTS 

A. � General Performance: Comply with performance requir ements specified as 
determinted by Structural Engineer's force calculat ions. 

1. � Heavy Timber Trusses shall withstand movements of s upporting structure 
indicated on drawings including by not limited to s tory drift, tweist, 
column shortnenting, long-term creep, and deflectio n from uniformly 
distributed and concentrated live loads. 

2. � Failure also includes the following: 

a. � Thermal stresses transferring to building structure . 

b. � Loosenin or weakening of fasteners, attachements an d other 
components. 

B. � Delegated Design: Design heavy timber trusses, incl uding comprehensive 
engineering analysis by a qualified professional en gineer  

C. � Review by a 3rd Party Engineer.  Provide full Third  Party Engineer review.  

D. � ACTION SUBMITTALS 
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E. � Product Data:  For [timber connectors. 

1. � For timber connectors, include installation instruc tions. 

F. � LEED Submittals: 

1. � Certificates for Credit MR 6 Credit MR 7:  Chain-of -custody certificates 
indicating that wood products comply with forest ce rtification 
requirements.  Include documentation that manufactu rer is certified for 
chain of custody by an FSC-accredited certification  body.  Include 
statement indicating cost for each certified wood p roduct. 

2. � Laboratory Test Reports for Credit IEQ 4:  For seal ers and primers, 
documentation indicating that products comply with the testing and 
product requirements of the California Department o f Health Services' 
"Standard Practice for the Testing of Volatile Orga nic Emissions from 
Various Sources Using Small-Scale Environmental Cha mbers." 

G. � Shop Drawings:  For heavy timber construction.  Sho w layout, dimensions of 
each member, and details of connections. 

1. � Professional Engineer Stamp from the State of Penns ylvannia 

H. � Samples:  Not less than 5 inches wide by 24 inches long, showing the range 
of variation to be expected in appearance, includin g surface texture, of 
wood products. 

I. � Warrantees: Lifetime warrantee on all fabrication a nd installation for the 
life of the building. 

1.5 � INFORMATIONAL SUBMITTALS 

A. � Material Certificates: 

1. � For heavy timber construction specified to comply w ith minimum allowable 
unit stresses.  Indicate species and grade selected  for each use and 
design values approved by ALSC's Board of Review. 

B. � Certificates of Inspection:  Issued by lumber gradi ng agency for exposed 
timber not marked with grade stamp. 

1.6 � QUALITY ASSURANCE 

A. � Timber Standard:  Comply with AITC 108, "Standard f or Heavy Timber 
Construction." 

1.7 � DELIVERY, STORAGE, AND HANDLING 

A. � Schedule delivery of heavy timber construction to a void extended on-site 
storage and to avoid delaying the Work. 

B. � Store materials under cover and protected from weat her and contact with damp 
or wet surfaces.  Provide for air circulation withi n and around stacks and 
under temporary coverings. 

PART 2 - �PRODUCTS 

2.1 � TIMBER 

A. � General:  Comply with DOC PS 20 and with grading ru les of lumber grading 
agencies certified by ALSC's Board of Review as app licable. 

1. � Factory mark each item of timber with grade stamp o f grading agency.  
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2. � For exposed timber indicated to receive a stained o r natural finish, apply 
grade stamps to surfaces that will not be exposed t o view, or omit grade 
stamps and provide certificates of grade compliance  issued by grading 
agency. 

B. � Certified Wood:  Timber shall be produced from wood  obtained from forests 
certified by an FSC-accredited certification body t o comply with FSC 
STD-01-001, "FSC Principles and Criteria for Forest  Stewardship." 

C. � Timber Species and Grade:  Douglas fir-larch or Dou glas fir-larch (North); 
No. 1 Dense, NLGA, WCLIB, or WWPA. 

1. � Lumber to be FOHT (Free of Heart Timber) 

D. � Timber Species and Grade:  Any species and grade th at, for moisture content 
provided, complies with required structural propert ies. 

1. � Allowable Stress Ratings for 12-Inch Nominal  As in dicated on Drawings. 

E. � Moisture Content:  Provide timber with 19 percent m aximum moisture content 
at time of dressing. 

F. � Dressing:  Provide dressed timber (S4S)  with eased  edges (1/8") unless 
otherwise indicated. 

G. � Penetrating Sealer:  Manufacturer's standard natura l linseed oil, 
transparent, penetrating wood sealer that is compat ible with indicated 
finish. 

H. � Low-Emitting Materials:  Sealers shall comply with the testing and product 
requirements of the California Department of Health  Services' "Standard 
Practice for the Testing of Volatile Organic Emissi ons from Various Sources 
Using Small-Scale Environmental Chambers." 

2.2 � TIMBER CONNECTORS 

A. � General:  Unless otherwise indicated, fabricate fro m the following 
materials: 

1. � Structural-steel shapes, plates, and flat bars comp lying with ASTM A 36/A 
36M. 

B. � Provide bolts, 3/4 inch unless otherwise indicated,  complying with ASTM A 
307, Grade A; provide nuts complying with ASTM A 56 3; and, where indicated, 
provide flat washers. 

C. � Provide shear plates, 4 inches in diameter, complyi ng with ASTM D 5933. 

D. � Finish steel assemblies and fasteners with rust-inh ibitive primer, 2-mil 
dry film thickness. 

1. � Primer shall comply with the testing and product re quirements of the 
California Department of Health Services' "Standard  Practice for the 
Testing of Volatile Organic Emissions from Various Sources Using 
Small-Scale Environmental Chambers." 

2.3 � FABRICATION 

A. � Camber:  Fabricate horizontal members and inclined members with a slope of 
less than 1:1, with natural convex bow (crown) up, to provide camber. 

B. � Shop fabricate members by cutting and restoring exp osed surfaces to match 
specified surfacing.  Finish exposed surfaces to re move planing or 
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surfacing marks, and to provide a finish equivalent  to that produced by 
machine sanding with No. 120 grit sandpaper. 

C. � Predrill for fasteners and assembly of units. 

D. � Seal Coat:  After fabricating and surfacing each un it, apply a saturation 
coat of penetrating sealer on surfaces of each unit  except for treated wood 
where the treatment included a water repellent. 

PART 3 - �EXECUTION 

3.1 � INSTALLATION 

A. � General:  Erect heavy timber construction true and plumb.  Provide 
temporary bracing to maintain lines and levels unti l permanent supporting 
members are in place. 

1. � Install heavy timber construction to comply with Sh op Drawings. 

2. � Install horizontal and sloping members with crown e dge up and provide 
not less than 4 inches of bearing on supports.  Pro vide continuous 
members unless otherwise indicated; tie together ov er supports if not 
continuous. 

B. � Preconstruction Conference: Conduct a preconstructi on conference including 
the COTR, Facility Security as deemed appropriate b y the facilty COTR, the 
Contractor, all subcontractors involved in the coor dination of installation 
of the Truss system, the Structural Engineer and th e Architect. 

1. � Schedule meeting following approval of all shop dra wings and Engineering 
reviews. 

2. � Include in the meeting no later than one month prio r to installation: 

a. � Adherance to OSHA regulations 

1) � Provide a safety program of roles and responsibilit ies by the Truss 
Engineer. 

b. � Installation and Staging & Rigging Schedule 

C. � Framing Built into Steel and Framing Structure:  Pr ovide 1/2-inch clearance 
at tops, sides, and ends of members built into stee l and framing , bevel 
cut ends 3 inches; do not embed more than 4 inches unless otherwise indicated. 

D. � Cutting:  Avoid extra cutting after fabrication.  W here field fitting is 
unavoidable, comply with requirements for shop fabr ication. 

E. � Fit members by cutting and restoring exposed surfac es to match specified 
surfacing.  Predrill for fasteners and assembly of units. 

1. � Finish exposed surfaces to remove planing or surfac ing marks, and to 
provide a finish equivalent to that produced by mac hine sanding with No. 
120 grit sandpaper. 

F. � Install timber connectors as indicated. 

1. � Unless otherwise indicated, install bolts with same  orientation within 
each connection and in similar connections. 

2. � Install bolts with orientation as indicated or, if not indicated, as 
directed by Architect. 

3. � Wood Plug all truss bolt connections flush to match  wood species, grade 
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and finish.  Conceal all steel pins with countersun k plugs. 

3.2 � ADJUSTING 

A. � Repair damaged surfaces and finishes after completi ng erection.  Replace 
damaged heavy timber construction if repairs are no t approved by Architect. 

END OF SECTION 061323 
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SECTION 06 20 00 

FINISH CARPENTRY 

PART 1 - �GENERAL 

1.1 � DESCRIPTION 

A. � This section specifies exterior and interior millwo rk. 

B. � Items specified. 

1. � Counter Shelf 

2. � Cafe 

3. � Counter or Work Tops 

4. � Standing and Running Trim 

1.2 � RELATED WORK 

A. � Fabricated Metal brackets, bench supports and count ertop legs: Section 05 
50 00, METAL FABRICATIONS. 

B. � Framing, furring and blocking: Section 06 10 00, RO UGH CARPENTRY. 

C. � Wood doors: Section 08 14 00, WOOD DOORS. 

D. � Color and texture of finish: Section 09 06 00, SCHE DULE FOR FINISHES. 

E. � Stock Casework: Section 12 32 00, MANUFACTURED WOOD  CASEWORK. 

F. � Other Countertops: Division 11, EQUIPMENT and Divis ion 12, FURNISHINGS. 

G. � Electrical light fixtures and duplex outlets: Divis ion 26, ELECTRICAL. 

1.3 � SUBMITTALS 

A. � Submit in accordance with Section 01 33 23, SHOP DR AWINGS, PRODUCT DATA, 
AND SAMPLES. 

B. � Shop Drawings: 

1. � Millwork items: Half full size scale for sections a nd details 1:50 (1/4 
inch) for elevations and plans. 

2. � Show construction and installation. 

C. � Samples: 

1. � Plastic laminate finished plywood or particleboard,  150 mm by 300 mm (six 
inch by twelve inch). 

D. � Certificates: 

1. � Indicating preservative treatment of materials meet  the requirements 
specified. 

2. � Indicating moisture content of materials meet the r equirements 
specified. 

E. � Manufacturer's literature and data: 

1. � Finish hardware 
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2. � Electrical components 

1.4 � DELIVERY, STORAGE AND HANDLING 

A. � Protect lumber and millwork from dampness, maintain ing moisture content 
specified both during and after delivery at site. 

B. � Store finishing lumber and millwork in weathertight  well ventilated 
structures or in space in existing buildings design ated by Resident 
Engineer. Store at a minimum temperature of 21 0 C (70 0 F) for not less than 
10 days before installation. 

C. � Pile lumber in stacks in such manner as to provide air circulation around 
surfaces of each piece. 

1.5 � APPLICABLE PUBLICATIONS 

A. � The publications listed below form a part of this s pecification to the extent 
referenced. The publications are referenced in the text by the basic 
designation only. 

B. � American Society of Testing and Materials (ASTM): 

1. � A36/A36M-08 Structural Steel 

2. � A53-07   Pipe, Steel, Black and Hot-Dipped Zinc Coa ted, 
Welded and Seamless 

3. � A167-99 (R2009) Stainless and Heat-Resisting Chromi um-Nickel 
Steel Plate, Sheet, and Strip 

4. � B26/B26M-09  Aluminum-Alloy Sand Castings 

5. � B221-08  Aluminum and Aluminum-Alloy Extruded Bars,  Rods, Wire, 
Profiles, and Tubes 

6. � E84-09   Surface Burning Characteristics of Buildin g 
Materials 

7. � F436-07  Hardened Steel Washers 

C. � American Hardboard Association (AHA): 

1. � A135.4-04  Basic Hardboard 

D. � Builders Hardware Manufacturers Association (BHMA):  

1. � A156.9-03  Cabinet Hardware 

2. � A156.11-04  Cabinet Locks 

3. � A156.16-02  Auxiliary Hardware 

E. � Hardwood Plywood and Veneer Association (HPVA): 

1. � HP1-09  Hardwood and Decorative Plywood 

F. � National Particleboard Association (NPA): 

1. � A208.1-99 Wood Particleboard 

G. � H. American Wood-Preservers’ Association (AWPA): 

1. � AWPA C1-03 All Timber Products – Preservative Treat ment by Pressure 
Processes 

H. � Architectural Woodwork Institute (AWI): 
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1. � AWI-99 Architectural Woodwork Quality Standards and  Quality 
Certification Program 

I. � National Electrical Manufacturers Association (NEMA ): 

1. � LD 3-05 High-Pressure Decorative Laminates 

?. � U.S. Department of Commerce, Product Standard (PS):  

2. � PS1-95  Construction and Industrial Plywood 

?. � Military Specification (Mil. Spec):  

3. � MIL-L-19140E  Lumber and Plywood, Fire-Retardant Tr eated 

J. � Federal Specifications (Fed. Spec.): 

1. � A-A-1922A  Shield Expansion 

2. � A-A-1936  Contact Adhesive 

3. � FF-N-836D  Nut, Square, Hexagon Cap, Slotted, Castl e 

4. � FF-S-111D(1) Screw, Wood 

5. � MM-L-736(C)  Lumber, Hardwood 

PART 2 - �PRODUCTS 

2.1 � LUMBER 

A. � Grading and Marking: 

1. � Lumber shall bear the grade mark, stamp, or other i dentifying marks 
indicating grades of material. 

2. � Such identifying marks on a material shall be in ac cordance with the rule 
or standard under which the material is produced, i ncluding requirements 
for qualifications and authority of the inspection organization, usage 
of authorized identification, and information inclu ded in the 
identification. 

3. � The inspection agency for lumber shall be approved by the Board of Review, 
American Lumber Standards Committee, to grade speci es used. 

B. � Sizes: 

1. � Lumber Size references, unless otherwise specified,  are nominal sizes, 
and actual sizes shall be within manufacturing tole rances allowed by the 
standard under which product is produced. 

2. � Millwork, standing and running trim, and rails: Act ual size as shown or 
specified. 

C. � Hardwood: MM-L-736, species as specified for each i tem. 

D. � Softwood: PS-20, exposed to view appearance grades:  

1. � Use C select or D select, vertical grain for transp arent finish including 
stain transparent finish. 

2.2 � PARTICLEBOARD 

A. � NPA A208.1 

B. � Plastic Laminate Particleboard Cores: 
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1. � Use Type 1, Grade 1-M-3, or Type 2, Grade 2-M-2, un less otherwise 
specified. 

2. � Use Type 2, Grade 2-M-2, exterior bond, for tops wi th sinks. 

C. � General Use: Type 1, Grade 1-M-3 or Type 2, Grade 2 -M-2. 

2.3 � PLASTIC LAMINATE 

A. � NEMA LD-3. 

B. � Exposed decorative surfaces including countertops, both sides of cabinet 
doors, and for items having plastic laminate finish . General Purpose, Type 
HGL. 

C. � Cabinet Interiors including Shelving: Both of follo wing options to comply 
with NEMA, CLS as a minimum. 

1. � Resin impregnated decorative paper thermally fused to particle board. 

D. � Backing sheet on bottom of plastic laminate covered  wood tops: Backer, Type 
HGP. 

2.4 � ADHESIVE 

A. � For Plastic Laminate: Fed. Spec. A-A-1936. 

B. � For Interior Millwork: Unextended urea resin, unext ended melamine resin, 
phenol resin, or resorcinol resin. 

2.5 � HARDWARE 

A. � Rough Hardware: 

1. � Furnish rough hardware with a standard plating, app lied after punching, 
forming and assembly of parts; galvanized, cadmium plated, or zinc-coated 
by electric galvanizing process. Galvanized where s pecified. 

2. � Fasteners: 

a. � Bolts with Nuts: FF-N-836. 

b. � Expansion Bolts: A-A-1922A. 

c. � Screws: Fed. Spec. FF-S-111. 

B. � Finish Hardware 

1. � Cabinet Hardware: ANSI A156.9. 

a. � Door/Drawer Pulls: B02011. Door in seismic zones: B 03182. 

b. � Drawer Slides: B05051 for drawers over 150 mm (6 in ches) deep, B05052 
for drawers 75 mm to 150 mm (3 to 6 inches) deep, a nd B05053 for drawers 
less than 75 mm (3 inches) deep. 

c. � Adjustable Shelf Standards: B4061 with shelf rest B 04083. 

d. � Concealed Hinges: B1601, minimum 110 degree opening . 

e. � Butt Hinges: B01361, for flush doors, B01381 for in set lipped doors, 
and B01521 for overlay doors. 

f. � Cabinet Door Catch: B0371 or B03172. 

g. � Vertical Slotted Shelf Standard: B04103 with shelf brackets B04113, 
sized for shelf depth. 
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2. � Cabinet Locks: ANSI A156.11. 

a. � Drawers and Hinged Door: E07262. 

b. � Sliding Door: E07162. 

3. � Auxiliary Hardware: ANSI A156.16. 

a. � Shelf Bracket: B04041, japanned or enameled finish.  

b. � Combination Garment rod and Shelf Support: B04051 j apanned or enamel 
finish. 

c. � Closet Bar: L03131 chrome finish of required length . 

4. � Steel Channel Frame and Leg supports for Counter to p. Fabricated under 
Section 05 50 00, METAL FABRICATIONS. 

5. � Pipe Bench Supports: 

a. � Pipe: ASTM A53. 

6. � Edge Strips Moldings: 

a. � Driven type "T" shape with serrated retaining stem;  vinyl plastic to 
match plastic laminate color, stainless steel, or 3  mm (1/8 inch) thick 
extruded aluminum. 

7. � Rubber or Vinyl molding 

a. � Rubber or vinyl standard stock and in longest lengt hs practicable. 

b. � Design for closures at joints with walls and adhesi ve anchorage. 

c. � Adhesive as recommended by molding manufacturer. 

2.6 � MOISTURE CONTENT 

A. � Moisture content of lumber and millwork at time of delivery to site. 

1. � Interior finish lumber, trim, and millwork 32 mm (1 -1/4 inches) or less 
in nominal thickness: 12 percent on 85 percent of t he pieces and 15 percent 
on the remainder. 

2. � Moisture content of other materials shall be in acc ordance with the 
standards under which the products are produced. 

2.7 � PRESERVATIVE TREATMENT 

A. � Wood members and plywood exposed to weather or in c ontact with plaster, 
masonry or concrete, including wood members used fo r rough framing of 
millwork items except heart-wood Redwood and Wester n Red Cedar shall be 
preservative treated in accordance with AWPA Standa rds. 

2.8 � FABRICATION 

A. � General: 

1. � Except as otherwise specified, use AWI Custom Grade  for architectural 
woodwork and interior millwork. 

2. � Finish woodwork shall be free from pitch pockets. 

3. � Except where special profiles are shown, trim shall  be standard stock 
molding and members of the same species. 

4. � Plywood shall be not less than 13 mm (1/2 inch), un less otherwise shown 
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or specified. 

5. � Edges of members in contact with concrete or masonr y shall have a square 
corner caulking rebate. 

6. � Fabricate members less than 4 m (14 feet) in length  from one piece of 
lumber, back channeled and molded as shown. 

7. � Plastic Laminate Work: 

a. � Factory glued to a particle board core, thickness a s shown or 
specified. 

b. � Cover exposed edges with plastic laminate, except w here aluminum, 
stainless steel, or plastic molded edge strips are shown or specified. 
Use plastic molded edge strips on 19 mm (3/4 inch) molded thick or 
thinner core material. 

c. � Provide plastic backing sheet on underside of count ertops, vanity 
tops, thru-wall counter including back splashes and  end splashes of 
countertops. 

d. � Use backing sheet on concealed large panel surface when decorative 
face does not occur. 

B. � Counter or Work Tops: 

1. � Solid Surfacing Material. 

a. � Homogenous solid sheets of filled plastic resin com plying with 
ISSFA-2. 

b. � Manufacturers: Subject to compliance with requireme nts, provide 
products by one of the following: 

1) � E.I. du Pont de Nemours and Company. 

2) � LG Hausys 

3) � Meganite Inc.; a division of Pyrochem Group 

c. � Type: Standard type, unless Special Purpose type is  indicated. 

d. � Colors and Patterns: As specified in SECTION 090600  SCHEDULE FOR 
FINISHES. 

PART 3 - �EXECUTION 

3.1 � ENVIRONMENTAL REQUIREMENTS 

A. � Maintain work areas and storage areas to a minimum temperature of 21° C (70° 
F)  for not less than 10 days before and during install ation of interior 
millwork. 

B. � Do not install finish lumber or millwork in any roo m or space where wet 
process systems such as concrete, masonry, or plast er work is not complete 
and dry. 

3.2 � INSTALLATION 

A. � General: 

1. � Millwork receiving transparent finish shall be prim ed and back-painted 
on concealed surfaces. Set no millwork until primed  and back-painted. 
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2. � Secure trim with fine finishing nails, screws, or g lue as required. 

3. � Set nails for putty stopping. Use washers under bol t heads where no other 
bearing plate occurs. 

4. � Seal cut edges of preservative and fire retardant t reated wood materials 
with a certified acceptable sealer. 

5. � Coordinate with plumbing and electrical work for in stallation of fixtures 
and service connections in millwork items. 

6. � Plumb and level items unless shown otherwise. 

7. � Nail finish at each blocking, lookout, or other nai ler and intermediate 
points; toggle or expansion bolt in place where nai ls are not suitable. 

B. � Cafe Counters: 

1. � Secure framing to floor with expansion bolts. 

2. � Secure counter top to support with wood cleats or m etal angles screwed 
on 150 mm (6 inch) centers. 

3. � Conceal fasteners on public side. Exposed fasteners  permitted under 
countertop on staff side. 

- - - E N D - - - �
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SECTION  06 61 00 
 

Architectural Fiberglass Reinforced Polymer (FRP) �
 
PART 1 - GENERAL �

1.1 � DESCRIPTION 

A. � Section Includes: Architectural Fiberglass Reinforc ed Polymer (FRP) 
fabrications. 

1. � Column Covers 

2. � Custom Architectural Cornice 

1.2 � RELATED SECTIONS 

A. � Section 05 12 00 - Structural Steel: Support framin g for architectural 
fiberglass fabrications. 

B. � Section 06 10 00 - Rough Carpentry: Framing of Open ing and Blocking. 

C. � Section 07 92 00 -  Joint sealants and field applie d sealants. 

1.3 � DESIGN REQUIREMENTS 

A. � Installed architectural fiberglass fabrications and  fastening systems shall 
be designed, engineered, fabricated, and installed to conform to the state 
codes, local codes, and the Architect's design. 

1.4 � SUBMITTALS   

A. � Shop Drawings: Shall illustrate dimensions, adjacen t construction, 
materials, thickness, fabrications details, require d clearances, field 
jointing, tolerances, colors, finishes, methods of support, attachments, 
anchorage to substrates, integration of components,  and list of part numbers 
that coordinate with labeled architectural fibergla ss parts. 

B. � Submit current valid third party product Listing an d Labeling from 
International Code Council (ICC)-sanctioned authori ty to be affixed to all 
products manufactured and delivered to the jobsite as required per the 2009 
International Building Code (IBC). ICC-sanctioned L isting and Labeling 
Program shall be in place at bid time and state com pliance with Flame Spread 
Index requirements stipulated in the 2009 IBC, sect ion 2612. Manufactured 
products without Listing and Labeling Program at bi d time will not be 
considered. 

C. � Submit manufacturer's current valid certification w ith The Certified 
Composites Technician (CCT) program created by the American Composites 
Manufacturers Association (ACMA). 

D. � Submit manufacturer's internal Quality Control & As surance Procedures based 
upon provisions published in the “Guidelines and Re commended Practices for 
Fiberglass Reinforced Plastic Architectural Product s”  upon request. 

E. � Product Data: Submit manufacturer's product data an d installation 
instructions. 

F. � Product Samples: Submit minimum 3-inch x 5-inch sam ples in specified color, 
texture and finish when applicable. 
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1.5 � QUALITY ASSURANCE 

A. � Obtain architectural fiberglass fabrications from a  single source 
manufacturer that has the ability and resources to comply with the 
requirements and schedule of the project. 

B. � Manufacturer's ICC-sanctioned Listing and Labeling Program shall include 
site visits to manufacturing facility by third part y testing authority 
witnessing compliance with manufacturing procedures  and Listing and 
Labeling Program. 

C. � Manufacturer to comply with Quality Control & Assur ance Procedures, and 
fabricate architectural fiberglass based upon provi sions published in the 
“Guidelines and Recommended Practices for Fiberglas s Reinforced Plastic 
Architectural Products”. 

D. � Inspect each molded piece to ensure that it complie s with specified 
requirements, including nominal dimensions. 

1.6 � MANUFACTURER'S QUALIFICATIONS 

A. � Manufacturer: Provide products manufactured by a fi rm specializing in the 
manufacture of fiberglass architectural ornamentati on, in the United States 
with a minimum of ten (10) years experience. 

B. � All products manufactured shall carry ICC-sanctione d Listing and Labeling 
per 2009 IBC. 

C. � Manufacturer shall demonstrate current valid certif ication and 
participation in the CCT program and fabricate mate rial based upon 
provisions published in the “Guidelines and Recomme nded Practices for 
Fiberglass Reinforced Plastic Architectural Product s”. 

D. � Provide a list of projects comparable in size, scop e, and complexity as 
indicated, upon request. 

��� Provide verification that architectural fiberglass meets or exceeds 
products specified. �

1.7 � DELIVERY, STORAGE AND HANDLING 

A. � Handle, store and transport architectural fiberglas s fabrications according 
to manufacturer's recommendations and in a manner t hat prevents damage. 

B. � Protect architectural fiberglass from damage by ret aining shipping 
protection in place until installation. 

��� Damage Responsibility: Except for damage caused by others, the installer 
is responsible for chipping, cracking, or other dam age to fiberglass 
fabrications, after delivery to the jobsite and unt il installation is 
completed and inspected and approved by the Archite ct or owner's 
representative. �

1.8 � WARRANTY 

A. � Warrant architectural fiberglass fabrications to be  free from defect due 
to materials and workmanship for one year. 
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PART 2 - �PRODUCTS 

2.1 � PRODUCT DESCRIPTION 

A. � Architectural Fiberglass Columns: 

1. � Column shaft shall be consistent with the Order of Classical Architecture 
- Tuscan Straight  shaft with smooth finish. 

a. �   Size:  As indicated on the drawings. 

2. � Capital shall be consistent with the Tuscan Order o f Classical 
Architecture. 

3. � Base shall be consistent with the Tuscan Order of C lassical Architecture. 

4. � Capitals and bases shall be manufactured from the s ame manufacturer as 
the column shaft. 

B. � Custom Architectural Fiberglass Cornice: 

1. � Style: As indicated on the drawings. 

2. � Size: As indicated on the drawings. 

2.2 � FABRICATION PATTERNS/MOLDS 

A. � Custom Pattern/Mockups: Patterns and mockups shall be hand carved and/or 
CNC machined by skilled pattern makers with minimum  of ten (10) years 
experience with architectural elements.  Patterns &  mockups shall be 
available at manufacturing facility for architect's  inspection and approval 
before molds are produced. 

B. � Custom Molds: Molds shall be produced with ample la yers of tooling resin, 
tooling gel-coat, glass fibers and/or flexible rubb er by skilled mold makers 
with minimum of ten (10) years experience with arch itectural elements. 
Produced molds shall have rigidity and thickness to  prevent distortion and 
deflection of molded architectural fiberglass. 

2.3 � MATERIALS CHARACTERISTICS 

A. � MOLDED EXTERIOR SURFACE: U-V inhibited, NPG-ISO pol yester gel coat, 18 to 
22 mils thick. Color to match in texture and finish  of sample supplied by 
Architect.  

B. � BARRIER COAT: Specifically formulated backup polyes ter surface veil 18-20 
mils thick to prevent glass print through and ultim ate Class A finish.  

C. � BACK UP LAMINATE: 

1. � Resin: Polyester resin shall be fire retardant, and  meet Class 1 flame 
spread rating of 25 or less and smoke density under  450 without the use 
of antimony trioxide as characterized by the ASTM E -84 tunnel test at 
typical 1/8” glass mat laminate.  General Purpose r esin will not  be 
permitted. 

2. � Filler:  Functional filler to be added to resin mat rix to minimize 
shrinkage, add stiffness, control opacity, add fire  retardance, improve 
surface finish, minimize crazing, and control dimen sional stability from 
weather extremes.  

3. � Fiberglass Reinforcement: Type “E” fiberglass, glas s cloth, matt and/or 
random chopped glass fibers. Glass content approxim ately 20% to 30%. 
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4. � Laminate Thickness: Nominal laminate shall be minim um 3/16” thickness. 
Additional core reinforcements and/or sandwich stru cture added as 
required for rigidity and structural integrity. Fib erglass laminate 
thickness to meet the structural design as indicate d on the drawings. 
Additional stiffeners and framing as required shall  be embedded in the 
fiberglass composite to ensure straightness, streng th, and profile 
dimensional stability. Additional skeleton framing will not be field 
provided. Flat surfaces equal to or greater than 12 " by 12" or any running 
surface equal to or greater than 9" in width, shall  be fabricated with 
a minimum 1/4" thick sandwich core structure. 

2.4 � FABRICATION 

A. � Architectural Fiberglass Columns: 

1. � Column cover halves shall be manufactured with suff icient butt joints 
to provide structural integrity and shall be manufa ctured to accommodate 
construction adhesive, and align with adjoining hal f section. Joint shall 
be custom engineered lap. 

2. �  Column vertical joint shall be designed to accept polyester body filler 
for monolithic finish and field painting. Column ve rtical joint shall 
be caulked. 

3. � Column cover shaft half sections shall be manufactu red as a single unit 
spanning entire height from base to top of capital.  

4. � Column base shall be manufactured as a separate uni t for column shaft 
height adjustment. 

B. � Custom Architectural Fiberglass Cornice: 

1. � Cornice sections shall be manufactured with sealabl e lap and/or butt 
joints.  Cornice joints shall be manufactured to ac commodate adjoining 
sections and alignment of cornice surface sections.  

2. � Factory inside and outside corners, and unique tran sition sections shall 
be shop fabricated.  Field corner fabrication will not  be permitted. 

3. � Coordinate miscellaneous cutouts required for vents , drainage, and other 
cornice obstructions/penetrations. 

2.5 � AVERAGE MECHANICAL PROPERTIES: 

Tensile strength 
Flexural strength 
Flexural modulus 
Compressive 
strength 
Bearing strength 
Thermal expansion 
Specific gravity 

12,000 PSI 
20,000 PSI 

0.9 x 10 6  PSI  
17,000 PSI 
9,000 PSI 

10 x 10 -6   (°F)  
1.5 

ASTM D638 
ASTM D790 
ASTM D790 
ASTM D695 
ASTM D638 

2.6 � FINISH 

A. � Color as selected by Architect or Owner's represent ative. 

��� Surface Texture/Exposed side shall be smooth based upon approved sample. �



Lebanon VA Medical Center 
Behavioral Health Complex 
Lebanon, PA 17042 

May 18, 2012  
Issued for Bid  

VA Project No. 595-109  
Project No. 3468  

 

 066100-5   
�

2.7 � TOLERANCES 

A. � Part Thickness: + or - 1/8 inch. 

B. � Gel Coat Thickness: + or - 2.5 mils. 

C. � Length: + or - 1/8 inch 

D. � Variation from Square: 1/8 inch. 

��� Hardware Location Variation: + or - ¼ inch. �

2.8 � IDENTIFICATION  

A. � Identify each architectural fiberglass unit with a permanent serial number. 

B. � Number parts to coordinate with shop drawings. 

2.9 � CURING AND CLEANING 

A. � Cure and clean components prior to shipment and rem ove material which may 
be: 

1. � Toxic to plant or animal life. 

��� Incompatible with adjacent building material. �

2.10 � ANCHORS AND FASTENERS 

��� Contractor to provide anchors and fasteners and oth er accessories for proper 
installation of architectural fiberglass fabricatio ns as recommended and 
approved by fiberglass fabrication manufacturer. �

PART 3 - �EXECUTION 

3.1 � PRE-INSTALLATION EXAMINATION  

A. � Carefully observe and verify field conditions that substrates are ready for 
installation of architectural fiberglass fabricatio ns. Contractor shall 
verify on site dimensions with shop drawings and as sume full responsibility 
for fitting the components to the structure. 

B. � Verify that bearing surfaces are true and level. 

C. � Verify that support framing has been constructed to  allow accurate 
placement, alignment and connection of architectura l fiberglass 
fabrications to structure. 

D. � Report discrepancies between design dimensions and field dimensions, which 
could adversely affect installation, to the Archite ct and Resident Engineer. 

E. � Do not proceed with installation until discrepancie s are corrected, or until 
installation requirements are modified and approved  by the Architect and  
Owner's Representative. 

F. � Beginning of installation means acceptance of exist ing conditions and 
fiberglass materials. 

3.2 � INSTALLATION 

A. � Install architectural fiberglass fabrications in ac cordance with 
manufacturer's instructions and approved shop drawi ngs. 
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B. � The position of the plinth must be determined by dr opping a plumb line from 
the center of the soffit beam to floor.  This point  should be marked well 
on the floor. 

C. � Measure the overall height.  Raise the soffit or po rch slightly and brace 
safely for later column placement. 

D. � Measure length and if necessary, trim the shaft on the bottom only. Trim 
with an abrasive saw blade.  Finish the top and bot tom ends of the shaft 
with a rasp or sander to ensure an even load distri bution around the shaft. 

E. � Slide the capital over the neck and rest temporaril y on the astragal until 
the shaft is in the proper position. 

F. � Slide the base/plinth onto the shaft from the botto m. 

G. � Stand column in a vertical position and slide into place where mark was made 
on the floor. 

H. � Use small L brackets to hold the shaft to the floor  and do not let the bracket 
interfere with the position of the base/plinth. (No te: use through bolts 
on the shaft, do not use screws.) 

I. � Remove brace and allow load to rest on the column e venly.  Secure top of 
shaft with L brackets similar to the bottom of the shaft. 

J. � Slide capital up to soffit and attach using corrosi on resistant screws.  
Attach the base to the flooring using masonry or ap propriate fasteners.  
Fill holes with polyester body filler. 

K. � Apply sealant between the capital and the shaft, an d the base and the shaft 
for a completed appearance.  (Note: a gap around th e base and shaft is normal 
and standard in the industry.) 

L. � Fiberglass column cover vertical joint shall be fie ld finished and painted 
per manufacturer's instructions for monolithic appe arance. Vertical joint 
shall be field caulked. 

M. � Erect required connection blocking, framing, and co rnice, plumb, square, 
and true to line and level to substrate.  Recess bl ocking or notch continuous 
blocking behind each panel joint per manufacturer's  instructions.  The 
installer shall supply connectors, blocking and fra ming approved by cornice 
manufacturer. 

N. � Space joints according to shop drawings, not less t han 1/8” and not greater 
than 3/8”.  Prepare joints by lightly sanding and f illing joints with a 
continuous bead of specified sealant as work progre sses to make a weather 
tight joint. Carefully monitor ambient temperatures  at time of installation 
to prevent excessive expansion and contraction of p anels during sealant 
application. 

O. � Do not field cut cornice where the finish cannot be  field restored.  
Installer may repair small unnoticeable finish repa irs with manufacturer's 
supplied colored gel-coat patching material. 

P. � Space joints between rail sections and newel post a ccording to shop drawings, 
not less than 1/8” and not greater than 3/8”. Prepa re joints by lightly 
sanding and filling joints with a continuous bead o f specified sealant as 
work progresses to make a weather tight joint. Care fully monitor ambient 
temperatures at time of installation to prevent exc essive expansion and 
contraction of balustrade system during sealant app lication. 
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Q. � Do not field cut baluster rails or newel post where  the finish cannot be 
field restored.  Installer may repair small unnotic eable finish repairs 
with manufacturer's supplied colored gel-coat patch ing material. 

R. � Countersink all exposed fasteners and repair with m anufacturer's supplied 
colored gel-coat patching material.  Repairs shall be made with care to be 
undetectable. 

3.3 � ALLOWABLE TOLERANCES FOR INSTALLED UNITS 

A. � Maximum offset from True Alignment: 1/4  inch in 20  feet. 

B. � Maximum Variation from True Position: 1/2 inch in 2 0 feet. 

3.4 � PAINTING AND FINISHING  

A. � Make sure all surfaces are clean prior to painting.   Lightly sand and remove 
all dust and dirt before applying primer or paint.  Fill any visible surface 
scratches. 

B. � Fiberglass column joints on split columns shall be finished with fiberglass 
repair kit and painted with high quality primer & p aint. 

C. � Use a good quality exterior paint at least one coat  of primer and two coats 
of paint.  Oiled based primer is recommended. 

3.5 � CLEANING 

A. � Clean installed architectural fiberglass fabricatio ns using cleaning 
methods and material approved by manufacturer. 

3.6 � PROTECTION OF INSTALLED FABRICATIONS 

A. � Comply with manufacturer's recommendations and inst ructions for protecting 
installed fabrications during construction activiti es. 

 
- - - END - - - �
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Section 06 62 00 
CAST PLASTIC FABRICATIONS 

PART 1 -  GENERAL 

1.1  DESCRIPTION: 

A.  Section includes the furnishing and installation of  High Density Urethane 
Balustrade Systems, including but not limited to: 

1.  Balusters 

2.  Railings 

3.  Newel Posts 

4.  Newel Post Accessories 

5.  Installation Kits 

1.2  RELATED WORK: 

A.  06 10 00 – Rough Carpentry 

B.  06 20 00 – Finish Carpentry 

C.  07 90 00 – Joint Protection 

D.  09 06 00 – Schedule for Finishes 

E.  09 90 00 – Painting and Coating 

1.3  REFERENCED STANDARDS: 

A.  ASTM E84 (UL723) – Surface Burning Characteristics of Building Materials 

1.4  DESIGN / PERFORMANCE REQUIREMENTS: 

A.  Installed balustrade and fastening systems shall be  designed, engineered, 
fabricated and installed to conform to all state an d local codes and the 
project drawings and specifications. 

1.5  SUBMITTALS: 

A.  Submit in accordance with Section 01 33 23, SHOP DR AWINGS, PRODUCT DATA AND 
SAMPLES. 

B.  Product Data:  Provide Manufacturer’s Data Sheets f or each product to be 
used, including: storage and handling requirements and recommendations; 
preparation instructions and recommendations and in stallation 
instructions. 

C.  Shop drawings:  Submit detailed drawings showing lo cation, profiles and 
product components, including but not limited to an chorage requirements, 
accessories and provisions for achieving desired fi nishes.   

D.  Product Samples: Submit duplicate samples for each product component 
specified, representing all available styles and fi nishes.  One approved 
sample will be returned to contractor. 

E.  Manufacturer’s Certificates:  Provide Manufacturer’ s documentation 
certifying that products meet or exceed specified r equirements. 
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F.  Test Reports:  Submit manufacturer’s test reports f or urethane balustrade 
systems from an approved independent testing agency . 

1.6  QUALITY ASSURANCE: 

A.  Manufacturer Qualifications:  Manufacturer shall ha ve not less than 10 
years successful experience in manufacturing the ty pe of products specified 
and required for the project applications of this p roject. 

B.  Installer Qualifications:  Installer shall have a m inimum of 5 years 
experience installing products of similar type and scope as those specified 
in this section and approved by the manufacturer. 

C.  Mock-Up:  Provide a mock-up for evaluation of surfa ce preparation 
techniques and application workmanship. 

1.  Finish areas as designated by Architect. 

2.  Include mock-up for each profile combination indica ted on the drawings. 

3.  Do not proceed with remaining work until workmanshi p, color and sheen 
are approved by Architect. 

4.  Rework mock-up areas as required to produce accepta ble work. 

5.  Mock-up may remain as finished work if approved by Architect. 

D.  Pre-installation Meeting:  Conduct a pre-installati on meeting to verify 
project requirements, substrate conditions, manufac turer’s installation 
instructions and manufacturer’s warranty requiremen ts. 

1.7  DELIVERY, STORAGE AND HANDLING: 

A.  Deliver all materials in original packaging, unopen ed with no visible 
damage. 

B.  Label each package with product contents and stock number of contents, with 
warranty, installation, handling and storage recomm endations enclosed or 
on packaging. 

C.  Allow for receiving, unloading, handling and moveme nt to approved storage 
areas within project, and final movement to point o f installation. 

D.  Store and protect all materials in accordance with manufacturer’s 
requirements for environmental and physical protect ion. Keep temporary 
protective coverings in place. 

E.  Store products on flat level surface to prevent war ping. 

F.  Protect materials and finish from damage during han dling and installation. 

1.8  PROJECT CONDITIONS: 

A.  Maintain environmental conditions (temperature, hum idity and ventilation) 
within limits recommended by manufacturer for optim um results.  Do not 
install products under environmental conditions out side manufacturer’s 
recommendations. 

B.  Field Measurements:  Verify actual measurements and  openings by field 
measurements before fabrication.  Show recorded mea surements on shop 
drawings 

C.  Allow at least 24 hours for materials to adapt to c onditions at project site 
prior to installation. 
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1.9  WARRANTY: 

A.  Upon completion of work, provide a written Manufact urer’s Lifetime Limited 
Warranty for products installed as part of this pro ject to the Original 
Owner. 

PART 2 -  PRODUCTS  

2.1  MATERIALS: 

A.  Product Description: molded, high-density rigid pol yurethane. 

B.   Balustrade System Components: 

1.  Balusters:  As shown on the Drawings. 

2.  Railings: As shown on the Drawings. 

3.  Newel Posts:  As shown on the Drawings. 

4.  Newel Post Accessories: As recommended by manufactu rer’s specifications. 

5.  Hardware:  As recommended by manufacturer’s specifi cations. 

2.2  ACCESSORIES: 

A.  Sealant:  Use a manufacturer’s approved urethane-ba sed adhesive. 

B.  Fasteners:  Use corrosive-resistant fasteners. 

2.3  FINISHES: 

A.  Urethane Balustrade Components are supplied with a manufacturer supplied 
protective barrier coat primer, resistant to UV deg radation, providing 
interim UV protection which is suitable for field a pplication of a good 
quality latex or oil base paint. 

PART 3 -  EXECUTION 

3.1  EXAMINATION: 

A.  Site Verification of Conditions: 

1.  Prior to the start of installation, inspect all pre ceding work to ensure 
that there are no conditions which will cause an un satisfactory 
installation of work involving balustrade systems.    

2.  Notify Architect in writing of any unacceptable con ditions that would 
adversely affect installation or subsequent perform ance of this product. 

3.  Do not install any work involving balustrade produc ts until 
unsatisfactory conditions are corrected and accepta ble for proper 
installation of work. 

4.  Contractor shall be responsible for correcting or r eplacing all 
unacceptable work involving balustrade products, wh ich were installed 
over unsatisfactory conditions at no cost to Owner.  

3.2  PREPARATION: 

A.  Provide protection for surrounding and adjacent wor k as required preventing 
damage to preceding work during execution of this w ork. 
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B.  Perform all preparation necessary for a successful installation of products 
as specified in manufacturer’s installation instruc tions. 

3.3  INSTALLATION: 

A.  Obtain Manufacturer’s instructions for successful i nstallation of work to 
be performed and become knowledgeable with all mate rial handling and 
installation recommendations. 

B.  Ensure full compliance with Manufacturer’s instruct ions in all aspects of 
tasks required by this work.  Install products in a ccordance with 
manufacturer’s instructions at locations indicated on the drawings. 

C.  Coordinate all work with other project trades to as sure proper installation 
and provide proper accommodations for following wor k by other trades. 

3.4  FIELD QUALITY CONTROL: 

A.  After installation, check all work for flaws and de fects. 

B.  Repair all defective work. 

C.  Remove and replace all damaged components that cann ot be successfully 
repaired as determined by Project Architect. 

3.5  PROTECTION: 

A.  Install temporary protective materials necessary to  prevent damage to 
materials installed in this work until final accept ance of the project. 

3.6  CLEANING: 

A.  Remove all protection materials. 

B.  Clean all surfaces following manufacturer’s recomme ndations prior to final 
project completion.  Do not use harsh cleaning mate rials or methods that 
would damage finish. 

C.  Dispose properly of all debris generated by this wo rk, protection materials 
and cleaning materials. 

 
- - - END - - - 
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SECTION 07 13 26 

SELF-ADHERING SHEET WATERPROOFING 

PART 1 - �GENERAL 

1.1 � DESCRIPTION 

A. � This Section includes the following: 

1. � Modified bituminous sheet waterproofing. 

2. � Bonded HDPE or polyethylene sheet waterproofing.  

3. � Molded-sheet drainage panels. 

1.2 � RELATED WORK 

A. � Related Sections include the following: 

1. � Joint-sealant materials and installation: Section 0 7 92 00, Joint 
Sealants. 

1.3 � SUBMITTALS 

A. � Product Data:  Include manufacturer's written instr uctions for evaluating, 
preparing, and treating substrate, technical data, and tested physical and 
performance properties of waterproofing. 

B. � Shop Drawings:  Show locations and extent of waterp roofing.  Include 
details for substrate joints and cracks, sheet flas hings, penetrations, 
inside and outside corners, tie-ins with adjoining waterproofing, and other 
termination conditions. 

C. � Samples:  For the following products: 

1. � 12-by-12-inch square of waterproofing and flashing sheet. 

2. � 4-by-4-inch square of drainage panel. 

D. � Installer Certificates:  Signed by manufacturers ce rtifying that 
installers comply with requirements. 

E. � Qualification Data:  For Installer. 

F. � Product Test Reports:  Based on evaluation of compr ehensive tests performed 
by a qualified testing agency, for waterproofing. 

G. � Warranties:  Special warranties specified in this S ection. 

H. � VOC content for Adhesives, Paints and Coatings: Man ufacturers' product data 
for installation adhesives, paints and coatings app lied onsite and inside 
the weatherproofing system, including printed state ment of VOC content (in 
g/L). 

1.4 � QUALITY ASSURANCE 

A. � Installer Qualifications:  A firm that is approved or licensed by and 
acceptable to waterproofing manufacturer for instal lation of waterproofing 
required for this Project. 
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B. � Source Limitations:  Obtain waterproofing materials  and molded-sheet 
drainage panels through one source from a single ma nufacturer. 

C. � Preinstallation Conference:  Conduct conference at Project site. 

1. � Review waterproofing requirements including surface  preparation, 
substrate condition and pretreatment, minimum curin g period, forecasted 
weather conditions, special details and sheet flash ings, installation 
procedures, testing and inspection procedures, and protection and 
repairs. 

1.5 � DELIVERY, STORAGE, AND HANDLING 

A. � Deliver liquid materials to Project site in origina l packages with seals 
unbroken, labeled with manufacturer's name, product  brand name and type, 
date of manufacture, and directions for storing and  mixing with other 
components. 

B. � Store liquid materials in their original undamaged packages in a clean, dry, 
protected location and within temperature range req uired by waterproofing 
manufacturer. 

C. � Remove and replace liquid materials that cannot be applied within their 
stated shelf life. 

D. � Store rolls according to manufacturer's written ins tructions. 

E. � Protect stored materials from direct sunlight. 

1.6 � PROJECT CONDITIONS 

A. � Environmental Limitations:  Apply waterproofing wit hin the range of ambient 
and substrate temperatures recommended by waterproo fing manufacturer.  Do 
not apply waterproofing to a damp or wet substrate.  

1. � Do not apply waterproofing in snow, rain, fog, or m ist. 

B. � Maintain adequate ventilation during preparation an d application of 
waterproofing materials. 

1.7 � WARRANTY 

A. � Special Manufacturer's Warranty:  Manufacturer's st andard form in which 
manufacturer agrees to replace waterproofing materi al that does not comply 
with requirements or that fails to remain watertigh t within specified 
warranty period. 

1. � Warranty does not include failure of waterproofing due to failure of 
substrate prepared and treated according to require ments or formation 
of new joints and cracks in substrate exceeding 1/1 6 inch in width. 

2. � Warranty Period:  Five years from date of Substanti al Completion. 

PART 2 - �PRODUCTS 

2.1 � MODIFIED BITUMINOUS SHEET WATERPROOFING 

A. � Modified Bituminous Sheet:  Not less than 60-mil- t hick, self-adhering 
sheet consisting of 56 mils of rubberized asphalt l aminated to a 4-mil- 
thick, polyethylene film with release liner on adhe sive side and formulated 
for application with primer or surface conditioner that complies with VOC 
limits of authorities having jurisdiction. 
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a. � Carlisle Coatings & Waterproofing Inc.; CCW MiraDRI  860/861. 

b. � CETCO Building Materials Group; Envirosheet. 

c. � Grace, W. R. & Co.; Bituthene 4000. 

d. � Henry Company; Blueskin WP 200. 

e. � Meadows, W. R., Inc.; SealTight Mel-Rol. 

f. � Pecora Corporation; Duramem 700-SM. 

2. � Physical Properties: 

a. � Tensile Strength:  250 psi minimum; ASTM D 412, Die  C, modified. 

b. � Ultimate Elongation:  300 percent minimum; ASTM D 4 12, Die C, 
modified. 

c. � Low-Temperature Flexibility:  Pass at minus 20 deg F; ASTM D 1970. 

d. � Crack Cycling:  Unaffected after 100 cycles of 1/8- inchmovement; ASTM 
C 836. 

e. � Puncture Resistance:  40 lbf minimum; ASTM E 154. 

f. � Hydrostatic-Head Resistance:  150 feet minimum; AST M D 5385. 

g. � Water Absorption:  0.15 percent weight-gain maximum  after 48-hour 
immersion at 70 deg F; ASTM D 570. 

h. � Vapor Permeance:  0.05 perms; ASTM E 96, Water Meth od. 

2.2 � BONDED HDPE OR POLYETHYLENE SHEET WATERPROOFING 

A. � Bonded HDPE Sheet for Vertical Applications:  Unifo rm, flexible, 
multilayered-composite sheet membrane consisting of  either a HDPE film 
coated with a pressure-sensitive adhesive and prote ctive release liner, 
total 32-mil thickness, or an HDPE film coated with  a modified asphalt layer 
and a nonwoven geotextile-fabric final layer, total  73-mil thickness; with 
the following physical properties: 

 
 

Property � Test Method � Typical Value �

   
Thickness ASTM D 3767 Method A  1.0 mm (0.032 in.) 

nominal 
Lateral Water Migration 
Resistance 

ASTM D5385, 
Modified1 

Pass at 71 m (231 ft) 
of hydrostatic head 
pressure 

Low Temperature 
Flexibility 

ASTM D 1970 Unaffected at -29°C 
(-20°F) 

Elongation ASTM D 412 Modified2  580%  
Crack Cycling at -23°C 
(-9.4°F), 100 Cycles 

ASTM C 836 Unaffected, Pass 

Tensile Strength ASTM D 412 27.6 MPa (4,000 
lbs/in.2)  

Peel Adhesion to Concrete  ASTM D 903 Modified3  880 N/m (5.0 lbs/in.) 
Lap Adhesion ASTM D 1876 

Modified4 
880 N/m (5.0 lbs/in.) 

Resistance to Hydrostatic ASTM D 5385 Pass at 71 m (231 ft)  
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Head Modified5 
Puncture Resistance ASTM E 154 445 N (100 lbs)  
Permeance ASTM E 96 Method B 0.6 ng/Pa x s x m2 

(0.01 perms)  
Water Absorption ASTM D 570 0.5%  

 

B. � Bonded HDPE or Polyethylene Sheet for Horizontal Ap plications:  Uniform, 
flexible, multilayered-composite sheet membrane con sisting of either an 
HDPE film coated with pressure-sensitive adhesive a nd protective release 
liner, total 46-mil thickness, or a cross-laminated  film of low- and 
medium-density polyethylene, coated with a modified  asphalt layer and a 
nonwoven geotextile-fabric final layer, total 95-mi l thickness; with the 
following physical properties: 

 
 

Property � Test Method � Typical Value �

   
Thickness ASTM D 3767 Method 

A 
1.0 mm (0.032 in.) 
nominal 

Lateral Water Migration 
Resistance 

ASTM D5385, 
Modified1 

Pass at 71 m (231 ft) 
of hydrostatic head 
pressure 

Low Temperature 
Flexibility 

ASTM D 1970 Unaffected at -29°C 
(-20°F) 

Elongation ASTM D 412 
Modified2 

580%  

Crack Cycling at -23°C 
(-9.4°F), 100 Cycles 

ASTM C 836 Unaffected, Pass 

Tensile Strength ASTM D 412 27.6 MPa (4,000 
lbs/in.2)  

Peel Adhesion to Concrete ASTM D 903 
Modified3 

880 N/m (5.0 lbs/in.) 

Lap Adhesion ASTM D 1876 
Modified4 

880 N/m (5.0 lbs/in.) 

Resistance to Hydrostatic 
Head 

ASTM D 5385 
Modified5 

Pass at 71 m (231 ft)  

Puncture Resistance ASTM E 154 445 N (100 lbs)  
Permeance ASTM E 96 Method B  0.6 ng/Pa x s x m2 

(0.01 perms)  
Water Absorption ASTM D 570 0.5%  

 

C. � Mastic, Adhesives, and Detail Tape:  Liquid mastic and adhesives, and 
adhesive tapes recommended by waterproofing manufac turer. 

2.3 � AUXILIARY MATERIALS 

A. � General:  Furnish auxiliary materials recommended b y waterproofing 
manufacturer for intended use and compatible with s heet waterproofing. 

1. � Furnish liquid-type auxiliary materials that comply  with VOC limits of 
authorities having jurisdiction. 

B. � Primer:  Liquid waterborne primer recommended for s ubstrate by manufacturer 
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of sheet waterproofing material. 

C. � Surface Conditioner:  Liquid, waterborne surface co nditioner recommended 
for substrate by manufacturer of sheet waterproofin g material. 

D. � Liquid Membrane:  Elastomeric, two-component liquid , cold fluid applied, 
trowel grade or low viscosity. 

E. � Substrate Patching Membrane:  Low-viscosity, two-co mponent, 
asphalt-modified coating. 

F. � Sheet Strips:  Self-adhering, rubberized-asphalt sh eet strips of same 
material and thickness as sheet waterproofing. 

G. � Mastic, Adhesives, and Tape:  Liquid mastic and adh esives, and adhesive 
tapes recommended by waterproofing manufacturer. 

1. � Detail Tape:  Two-sided, pressure-sensitive, self-a dhering reinforced 
tape, 4-1/2 inches wide, with a tack-free protectiv e adhesive coating 
on one side and release film on self-adhering side.  

2. � Detail Strips:  62.5-mil- thick, felt-reinforced se lf-adhesive strip, 
9 inches wide, with release film on adhesive side. 

H. � Metal Termination Bars:  Aluminum bars, approximate ly 1 by 1/8 inch thick, 
predrilled at 9-inch centers. 

I. � Protection Course:  Extruded-polystyrene board insu lation, unfaced, ASTM 
C 578, Type X, 1/2 inch 13 mm thick. 

J. � Protection Course:  Molded-polystyrene board insula tion, ASTM C 578, Type 
I, 0.90-lb/cu. ft. 15-kg/cu. m minimum density, 1-i nch 25-mm minimum 
thickness 

2.4 � MOLDED-SHEET DRAINAGE PANELS 

A. � Nonwoven-Geotextile-Faced, Molded-Sheet Drainage Pa nel:  Manufactured 
composite subsurface drainage panels consisting of a nonwoven, 
needle-punched geotextile facing with an apparent o pening size not exceeding 
No. 70 (0.21-mm)sieve laminated to one side with or  without a polymeric film 
bonded to the other side of a studded, nonbiodegrad able, 
molded-plastic-sheet drainage core, with a vertical  flow rate of 9 to 15 
gpm per ft. (112 to 188 L/min. per m). 

B. � Woven-Geotextile-Faced, Molded-Sheet Drainage Panel :  Manufactured 
composite subsurface drainage panels consisting of a woven-geotextile 
facing with an apparent opening size not exceeding No. 40 (0.425-mm) 
(0.425-mm) sieve laminated to one side with a polym eric film bonded to the 
other side of a studded, nonbiodegradable, molded-p lastic-sheet drainage 
core, with a horizontal flow rate not less than 2.8  gpm per ft. (35 L/min. 
per m) (35 L/min. per m). 

2.5 � INSULATION 

A. � Insulation, General:  Comply with Division 07 Secti on "Thermal Insulation." 

PART 3 - �EXECUTION 

3.1 � EXAMINATION 

A. � Examine substrates, areas, and conditions, with Ins taller present, for 
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compliance with requirements and other conditions a ffecting performance. 

1. � Verify that concrete has cured and aged for minimum  time period 
recommended by waterproofing manufacturer. 

2. � Verify that concrete is visibly dry and free of moi sture.  Test for 
capillary moisture by plastic sheet method accordin g to ASTM D 4263. 

3. � Verify that compacted subgrade is dry, smooth, and sound; and ready to 
receive adhesive-coated HDPE sheet. 

4. � Proceed with installation only after unsatisfactory  conditions have been 
corrected. 

3.2 � SURFACE PREPARATION 

A. � Clean, prepare, and treat substrates according to m anufacturer's written 
instructions.  Provide clean, dust-free, and dry su bstrates for 
waterproofing application. 

B. � Mask off adjoining surfaces not receiving waterproo fing to prevent spillage 
and overspray affecting other construction. 

C. � Remove grease, oil, bitumen, form-release agents, p aints, curing compounds, 
and other penetrating contaminants or film-forming coatings from concrete. 

D. � Remove fins, ridges, mortar, and other projections and fill honeycomb, 
aggregate pockets, holes, and other voids. 

E. � Prepare, fill, prime, and treat joints and cracks i n substrates.  Remove 
dust and dirt from joints and cracks according to A STM D 4258. 

1. � Install sheet strips and center over treated constr uction and contraction 
joints and cracks exceeding a width of 1/16 inch. 

F. � Bridge and cover isolation joints, expansion joints  and discontinuous 
deck-to-wall and deck-to-deck joints with overlappi ng sheet strips. 

1. � Invert and loosely lay first sheet strip over cente r of joint.  Firmly 
adhere second sheet strip to first and overlap to s ubstrate. 

G. � Corners:  Prepare, prime, and treat inside and outs ide corners according 
to ASTM D 6135. 

1. � Install membrane strips centered over vertical insi de corners.  Install 
3/4-inch fillets of liquid membrane on horizontal i nside corners and as 
follows: 

a. � At footing-to-wall intersections, extend liquid mem brane each 
direction from corner or install membrane strip cen tered over corner. 

H. � Prepare, treat, and seal vertical and horizontal su rfaces at terminations 
and penetrations through waterproofing and at drain s and protrusions 
according to ASTM D 6135. 

3.3 � MODIFIED BITUMINOUS SHEET WATERPROOFING APPLICATION 

A. � Install modified bituminous sheets according to wat erproofing 
manufacturer's written instructions and according t o recommendations in 
ASTM D 6135. 

B. � Apply primer to substrates at required rate and all ow to dry.  Limit priming 
to areas that will be covered by sheet waterproofin g in same day.  Reprime 
areas exposed for more than 24 hours. 
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C. � Apply and firmly adhere sheets over area to receive  waterproofing.  
Accurately align sheets and maintain uniform 2-1/2- inch- minimum lap widths 
and end laps.  Overlap and seal seams and stagger e nd laps to ensure 
watertight installation. 

1. � When ambient and substrate temperatures range betwe en 25 and 40 deg F, 
install self-adhering, modified bituminous sheets p roduced for 
low-temperature application.  Do not use low-temper ature sheets if 
ambient or substrate temperature is higher than 60 deg F. 

D. � Two-Ply Application:  Install sheets to form a memb rane with lap widths not 
less than 50 percent of sheet widths to provide a m inimum of 2 thicknesses 
of sheet membrane over areas to receive waterproofi ng. 

E. � Horizontal Application:  Apply sheets from low poin t to high point of decks 
to ensure that side laps shed water. 

F. � Apply continuous sheets over sheet strips bridging substrate cracks, 
construction, and contraction joints. 

G. � Seal exposed edges of sheets at terminations not co ncealed by metal 
counterflashings or ending in reglets with mastic. 

H. � Install sheet waterproofing and auxiliary materials  to tie into adjacent 
waterproofing. 

I. � Repair tears, voids, and lapped seams in waterproof ing not complying with 
requirements.  Slit and flatten fishmouths and blis ters.  Patch with sheet 
waterproofing extending 6 inches beyond repaired ar eas in all directions. 

J. � Immediately install protection course with butted j oints over waterproofing 
membrane. 

1. � Molded-sheet drainage panels and Board insulation m ay be used in place 
of a separate protection course to vertical applica tions when approved 
by waterproofing manufacturer and installed immedia tely. 

K. � Correct deficiencies in or remove sheet waterproofi ng that does not comply 
with requirements; repair substrates, reapply water proofing, and repair 
sheet flashings. 

3.4 � BONDED HDPE OR POLYETHYLENE SHEET-WATERPROOFING APPLICATION 

A. � Install bonded HDPE or polyethylene sheets accordin g to manufacturer's 
written instructions. 

B. � Place and secure molded-sheet drainage panels over substrate.  Lap edges 
and ends of geotextile to maintain continuity. 

C. � Vertical Applications:  Install sheet with HDPE fac e against substrate.  
Accurately align sheets and maintain uniform side a nd end laps of minimum 
dimensions required by membrane manufacturer.  Over lap and seal seams, and 
stagger and tape end laps to ensure watertight inst allation.  Mechanically 
fasten to substrate. 

1. � Securely fasten top termination of membrane with co ntinuous metal 
termination bar anchored into substrate and cover w ith detailing tape. 

D. � Horizontal Applications:  Install sheet with HDPE o r polyethylene face 
against substrate.  Accurately align sheets and mai ntain uniform side and 
end laps of minimum dimensions required by membrane  manufacturer.  Overlap 
and seal seams, and stagger and tape end laps to en sure watertight 



Lebanon VA Medical Center 
Behavioral Health Complex 
Lebanon, PA 17042 

May 18, 2012  
Issued for Bid  

VA Project No. 595-109  
Project No. 3468  

 

 071326-8   
�

installation. 

E. � Corners:  Seal lapped terminations and cut edges of  sheet waterproofing at 
inside and outside corners with detail tape. 

F. � Seal penetrations through sheet waterproofing to pr ovide watertight seal 
with detail tape patches or wraps and a liquid-memb rane troweling. 

G. � Install sheet-waterproofing and auxiliary materials  to produce a continuous 
watertight tie into adjacent waterproofing. 

H. � Repair tears, voids, and lapped seams in waterproof ing not complying with 
requirements.  Tape perimeter of damaged or nonconf orming area extending 
6 inches (150 mm) beyond repaired areas in all dire ctions.  Apply a patch 
of sheet waterproofing and firmly secure with detai l tape. 

3.5 � MOLDED-SHEET DRAINAGE PANEL INSTALLATION 

A. � Place and secure molded-sheet drainage panels, with  geotextile facing away 
from wall or deck substrate, according to manufactu rer's written 
instructions.  Use adhesives or mechanical fastener s that do not penetrate 
waterproofing.  Lap edges and ends of geotextile to  maintain continuity.  
Protect installed molded-sheet drainage panels duri ng subsequent 
construction. 

1. � For vertical applications, install board insulation  protection course 
before installing drainage panels. 

3.6 � INSULATION INSTALLATION 

A. � Install one or more layers of board insulation to a chieve required thickness 
over waterproofed surfaces.  Cut and fit to within 3/4 inch of projections 
and penetrations. 

B. � On vertical surfaces, set insulation units in adhes ive or tape applied 
according to manufacturer's written instructions. 

C. � On horizontal surfaces, loosely lay insulation unit s according to 
manufacturer's written instructions.  Stagger end j oints and tightly abut 
insulation units. 

3.7 � FIELD QUALITY CONTROL 

A. � Engage a full-time site representative qualified by  waterproofing membrane 
manufacturer to inspect substrate conditions; surfa ce preparation; membrane 
application, flashings, protection, and drainage co mponents; and to furnish 
daily reports to Resident Engineer and Architect. 

3.8 � PROTECTION AND CLEANING 

A. � Do not permit foot or vehicular traffic on unprotec ted membrane. 

B. � Protect waterproofing from damage and wear during r emainder of construction 
period. 

C. � Protect installed board insulation panels from dama ge due to UV light, 
harmful weather exposures, physical abuse, and othe r causes.  Provide 
temporary coverings where insulation will be subjec t to abuse and cannot 
be concealed and protected by permanent constructio n immediately after 
installation where required by waterproofing manufa cturer. 

D. � Correct deficiencies in or remove waterproofing tha t does not comply with 
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requirements; repair substrates, reapply waterproof ing, and repair sheet 
flashings. 

E. � Clean spillage and soiling from adjacent constructi on using cleaning agents 
and procedures recommended by manufacturer of affec ted construction. 

- - - END - - - 
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SECTION 07 14 16 

COLD FLUID-APPLIED WATERPROOFING 

PART 1 - �GENERAL 

1.1 � RELATED DOCUMENTS 

A. � Drawings and general provisions of the Contract, in cluding General and 
Supplementary Conditions and Division 01 Specificat ion Sections, apply to 
this Section. 

1.2 � SUMMARY 

A. � Section Includes: 

1. � Single-component polyurethane waterproofing. 

2. � Latex-rubber waterproofing. 

B. � Related Section: 

1. � Division 07 Section "Joint Sealants" for joint-seal ant materials and 
installation. 

1.3 � SUBMITTALS 

A. � Product Data:  For each type of product indicated.  Include manufacturer's 
written instructions for evaluating, preparing, and  treating substrate, 
technical data, and tested physical and performance  properties of 
waterproofing. 

B. � Shop Drawings:  Show locations and extent of waterp roofing.  Include 
details for substrate joints and cracks, sheet flas hings, penetrations, 
inside and outside corners, tie-ins with adjoining waterproofing, and other 
termination conditions. 

1. � Include setting drawings showing layout, sizes, sec tions, profiles, and 
joint details of pedestal-supported concrete pavers . 

C. � Samples:  For the following products: 

1. � Flashing sheet, 10 by 8 inches. 

2. � Membrane-reinforcing fabric, 10 by 8 inches. 

D. � Qualification Data:  For Installer. 

E. � Product Test Reports:  For waterproofing, based on evaluation of 
comprehensive tests performed by a qualified testin g agency. 

F. � Field quality-control reports. 

G. � Warranty:  Sample of special warranty. 

1.4 � QUALITY ASSURANCE 

A. � Installer Qualifications:  A firm that is approved or licensed by 
waterproofing manufacturer for installation of wate rproofing required for 
this Project. 

B. � Source Limitations:  Obtain waterproofing materials   from single source 
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from single manufacturer. 

C. � Preinstallation Conference:  Conduct conference at Project site. 

1. � Review waterproofing requirements including surface  preparation, 
substrate condition and pretreatment, minimum curin g period, forecasted 
weather conditions, special details and flashings, installation 
procedures, testing and inspection procedures, and protection and 
repairs. 

1.5 � DELIVERY, STORAGE, AND HANDLING 

A. � Deliver liquid materials to Project site in origina l containers with seals 
unbroken, labeled with manufacturer's name, product  brand name and type, 
date of manufacture, shelf life, and directions for  storing and mixing with 
other components. 

B. � Store liquid materials in their original undamaged containers in a clean, 
dry, protected location and within the temperature range required by 
waterproofing manufacturer. 

C. � Remove and replace liquid materials that cannot be applied within their 
stated shelf life. 

D. � Protect stored materials from direct sunlight. 

1.6 � PROJECT CONDITIONS 

A. � Environmental Limitations:  Apply waterproofing wit hin the range of ambient 
and substrate temperatures recommended by waterproo fing manufacturer.  Do 
not apply waterproofing to a damp or wet substrate,  when relative humidity 
exceeds 85 percent, or when temperatures are less t han 5 deg F above dew 
point. 

1. � Do not apply waterproofing in snow, rain, fog or mi st, or when such weather 
conditions are imminent during application and curi ng period. 

B. � Maintain adequate ventilation during application an d curing of 
waterproofing materials. 

1.7 � WARRANTY 

A. � Special Manufacturer's Warranty:  Manufacturer's st andard form in which 
waterproofing manufacturer[ and Installer] agree to  repair or replace 
waterproofing that does not comply with requirement s or that fails to remain 
watertight within specified warranty period. 

1. � Warranty does not include failure of waterproofing due to failure of 
substrate prepared and treated according to require ments or formation 
of new joints and cracks in substrate that exceed 1 /16 inch in width. 

2. � Warranty Period:  Five years from date of Substanti al Completion. 

B. � Special Installer's Warranty:  Specified form, sign ed by Installer, 
covering Work of this Section, for warranty period of two years. 

1. � Warranty includes removing and reinstalling protect ion board, drainage 
panels, insulation, pedestals, and pavers on plaza decks. 
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PART 2 - �PRODUCTS 

2.1 � SINGLE-COMPONENT POLYURETHANE WATERPROOFING 

A. � Single-Component, Modified Polyurethane Waterproofi ng:  Comply with ASTM 
C 836 and with manufacturer's written physical requ irements. 

1. � Products:  Subject to compliance with requirements,  provide one of the 
following: 

a. � Carlisle Coatings & Waterproofing Inc.; CCW-525. 

b. � Neogard, Div. of Jones-Blair; Neogard 7401. 

c. � Tremco Incorporated; [Tremproof 60] [Vulkem 250 GC]  [Vulkem 201]. 

2.2 � LATEX-RUBBER WATERPROOFING 

A. � Two-Component, Unreinforced, Latex-Rubber Waterproo fing:  Comply with ASTM 
C 836 and with manufacturer's written physical requ irements. 

1. � Products:  Subject to compliance with requirements,  provide one of the 
following or approved equal: 

a. � Grace, W. R. & Co.; Procor. 

2.3 � AUXILIARY MATERIALS 

A. � General:  Provide auxiliary materials recommended b y manufacturer to be 
compatible with one another and with waterproofing,  as demonstrated by 
waterproofing manufacturer, based on testing and fi eld experience. 

B. � Primer:  Manufacturer's standard, factory-formulate d polyurethane or epoxy 
primer. 

C. � Sheet Flashing:  50-mil- minimum, nonstaining, uncu red sheet neoprene. 

1. � Adhesive:  Manufacturer's recommended contact adhes ive. 

D. � Joint Sealant:  Multicomponent polyurethane sealant , compatible with 
waterproofing, complying with ASTM C 920 Type M, Cl ass 25; Grade NS for 
sloping and vertical applications or Grade P for de ck applications; Use NT 
exposure; and as recommended by manufacturer for su bstrate and joint 
conditions. 

1. � Backer Rod:  Closed-cell polyethylene foam. 

2.4 � PROTECTION COURSE 

A. � Protection Course:  ASTM D 6506, semirigid sheets o f fiberglass or 
mineral-reinforced-asphaltic core, pressure laminat ed between two 
asphalt-saturated fibrous liners and as follows: 

1. � Thickness:  1/4 inch, nominal. 

2. � Thickness:  1/8 inch, nominal, for vertical applica tions; 1/4 inch, 
nominal, elsewhere. 

3. � Adhesive:  Rubber-based solvent type recommended by  waterproofing 
manufacturer for type of protection course. 
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PART 3 - �EXECUTION 

3.1 � EXAMINATION 

A. � Examine substrates, areas, and conditions, with Ins taller present, for 
compliance with requirements and other conditions a ffecting performance. 

1. � Verify that concrete has cured and aged for minimum  time period 
recommended by waterproofing manufacturer. 

2. � Verify that substrate is visibly dry and free of mo isture.  Test for 
capillary moisture by plastic sheet method accordin g to ASTM D 4263. 

3. � Proceed with installation only after unsatisfactory  conditions have been 
corrected. 

3.2 � SURFACE PREPARATION 

A. � Clean and prepare substrate according to manufactur er's written 
recommendations.  Provide clean, dust-free, and dry  substrate for 
waterproofing application. 

B. � Mask off adjoining surfaces not receiving waterproo fing to prevent spillage 
or overspray affecting other construction. 

C. � Close off deck drains and other deck penetrations t o prevent spillage and 
migration of waterproofing fluids. 

D. � Remove grease, oil, bitumen, form-release agents, p aints, curing compounds, 
acid residues, and other penetrating contaminants o r film-forming coatings 
from concrete. 

1. � Abrasive blast clean concrete surfaces uniformly to  expose top surface 
of fine aggregate according to ASTM D 4259 with a s elf-contained, 
recirculating, blast-cleaning apparatus.  Remove ma terial to provide a 
sound surface free of laitance, glaze, efflorescenc e, curing compounds, 
concrete hardeners, or form-release agents.  Remove  remaining loose 
material and clean surfaces according to ASTM D 425 8. 

E. � Remove fins, ridges, and other projections and fill  honeycomb, aggregate 
pockets, and other voids. 

3.3 � PREPARATION AT TERMINATIONS AND PENETRATIONS 

A. � Prepare vertical and horizontal surfaces at termina tions and penetrations 
through waterproofing and at expansion joints, drai ns, and sleeves according 
to ASTM C 1471 and manufacturer's written instructi ons. 

B. � Prime substrate unless otherwise instructed by wate rproofing manufacturer. 

C. � Apply waterproofing in two separate applications, a nd embed a joint 
reinforcing strip in the first preparation coat whe n recommended by 
waterproofing manufacturer. 

1. � Provide sealant cants around penetrations and at in side corners of 
deck-to-wall butt joints when recommended by waterp roofing manufacturer. 

3.4 � JOINT AND CRACK TREATMENT 

A. � Prepare, treat, rout, and fill joints and cracks in  substrate according to 
ASTM C 1471 and waterproofing manufacturer's writte n instructions.  Remove 
dust and dirt from joints and cracks, complying wit h ASTM D 4258, before 
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coating surfaces. 

1. � Comply with ASTM C 1193 for joint-sealant installat ion. 

2. � Apply bond breaker between sealant and preparation strip. 

3. � Prime substrate and apply a single thickness of pre paration strip 
extending a minimum of 3 inches along each side of joint.  Apply 
waterproofing in two separate applications and embe d a joint reinforcing 
strip in the first preparation coat. 

3.5 � WATERPROOFING APPLICATION 

A. � Apply waterproofing according to ASTM C 1471 and ma nufacturer's written 
instructions. 

B. � Start installing waterproofing in presence of manuf acturer's technical 
representative. 

C. � Apply primer over prepared substrate. 

D. � Unreinforced Waterproofing Applications:  Mix mater ials and apply 
waterproofing by spray, roller, notched squeegee, t rowel, or other 
application method suitable to slope of substrate. 

1. � Apply one or more coats of waterproofing to obtain a seamless membrane 
free of entrapped gases, with an average dry film t hickness of 60 mils 
and a minimum dry film thickness of 50 mils at any point. 

2. � Apply waterproofing to prepared wall terminations a nd vertical surfaces. 

3. � Verify wet film thickness of waterproofing every 10 0 sq. ft.. 

E. � Install protection course with butted joints over n ominally cured membrane 
before starting subsequent construction operations.  

3.6 � FIELD QUALITY CONTROL 

A. � Engage a full time site representative qualified by  the waterproofing 
membrane manufacturer to inspect substrate conditio ns, surface preparation, 
and application of the membrane, flashings, protect ion, and drainage 
components; and to furnish daily reports to Archite ct. 

B. � Flood Testing:  Flood test each deck area for leaks , according to 
recommendations in ASTM D 5957, after completing wa terproofing but before 
overlaying construction is placed.  Install tempora ry containment 
assemblies, plug or dam drains, and flood with pota ble water. 

1. � Flood to an average depth of 2-1/2 inches with a mi nimum depth of 1 inch 
and not exceeding a depth of 4 inches.  Maintain 2 inches of clearance 
from top of sheet flashings. 

2. � Flood each area for 48 hours. 

3. � After flood testing, repair leaks, repeat flood tes ts, and make further 
repairs until waterproofing installation is waterti ght. 

C. � Owner will engage an independent testing agency to observe flood testing 
and examine underside of decks and terminations for  evidence of leaks during 
flood testing. 

3.7 � CURING, PROTECTION, AND CLEANING 

A. � Cure waterproofing according to manufacturer's writ ten recommendations, 
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taking care to prevent contamination and damage dur ing application stages 
and curing. 

1. � Do not permit foot or vehicular traffic on unprotec ted membrane. 

B. � Protect waterproofing from damage and wear during r emainder of construction 
period. 

C. � Clean spillage and soiling from adjacent constructi on using cleaning agents 
and procedures recommended by manufacturer of affec ted construction. 

- - - END - - - 
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SECTION 07 21 13 

THERMAL INSULATION 

PART 1 - �GENERAL 

1.1 � DESCRIPTION: 

A. � This section specifies thermal and acoustical insul ation for buildings. 

B. � Acoustical insulation is identified by thickness an d words "Acoustical 
Insulation".  

1.2 � RELATED WORK  

A. � Insulation in connection with roofing and waterproo fing: Section 07 22 00, 
ROOF AND DECK INSULATION. 

B. � Safing insulation: Section 07 84 00, FIRESTOPPING.  

1.3 � SUBMITTALS: 

A. � Submit in accordance with Section 01 33 23, SHOP DR AWINGS, PRODUCT DATA, 
AND SAMPLES .  

B. � Manufacturer's Literature and Data:  

1. � Insulation, each type used  

2. � Adhesive, each type used.  

3. � Tape  

C. � Certificates: Stating the type, thickness and "R" v alue (thermal resistance) 
of the insulation to be installed.  

1.4 � STORAGE AND HANDLING: 

A. � Store insulation materials in weathertight enclosur e.  

B. � Protect insulation from damage from handling, weath er and construction 
operations before, during, and after installation.  

1.5 � APPLICABLE PUBLICATIONS: 

A. � The publications listed below form a part of this s pecification to the extent 
referenced. The publications are referenced in the text by basic designation 
only. 

B. � American Society for Testing and Materials (ASTM): 

1. � C270-08  Mortar for Unit Masonry  

2. � C552-07  Cellular Glass Thermal Insulation. 

3. � C553-08  Mineral Fiber Blanket Thermal Insulation f or Commercial 
and Industrial Applications 

4. � C578-08  Rigid, Cellular Polystyrene Thermal Insula tion  

5. � C591-08  Unfaced Preformed Rigid Cellular Polyisocy nurate Thermal 
Insulation 

6. � C612-04  Mineral Fiber Block and Board Thermal Insu lation  
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7. � C665-06  Mineral Fiber Blanket Thermal Insulation f or Light Frame 
Construction and Manufactured Housing 

8. � C954-07  Steel Drill Screws for the Application of Gypsum Panel 
Products or Metal Plaster Base to Steel Studs From 0.033 (0.84 mm) inch 
0.112 inch (2.84 mm) in thickness 

9. � C1002-07  Steel Self-Piercing Tapping Screws for th e Application 
of Gypsum Panel Products or Metal Plaster Bases to Wood Studs or Steel 
Studs 

10. � D312-00(R2006) Asphalt Used in Roofing 

11. � E84-08  Surface Burning Characteristics of Building  
Materials 

12. � F1667-05  Driven Fasteners: Nails, Spikes and Stapl es. 

PART 2 - �PRODUCTS  

2.1 � INSULATION – GENERAL: 

A. � Where thermal resistance ("R" value) is specified o r shown for insulation, 
the thickness shown on the drawings is nominal. Use  only insulation with 
actual thickness that is not less than that require d to provide the thermal 
resistance specified.  

B. � Where "R" value is not specified for insulation, us e the thickness shown 
on the drawings.  

C. � Where more than one type of insulation is specified , the type of insulation 
for each use is optional, except use only one type of insulation in any 
particular area.  

D. � Insulation Products shall comply with following min imum content standards 
for recovered materials: 

 
Material Type  Percent by Weight 
Perlite composite board  23 percent post consumer recovered 

paper 
Polyisocyanurate/polyurethane   

Rigid foam  9 percent recovered material 

Foam-in-place  5 percent recovered material 

Glass fiber reinforced  6 percent recovered material 

Phenolic rigid foam  5 percent recovered material 

Rock wool material  75 percent recovered material  

 
The minimum-content standards are based on the weig ht (not the volume) of the 
material in the insulating core only.  

2.2 � PERIMETER INSULATION IN CONTACT WITH SOIL: 

A. � Polystyrene Board: ASTM C578, Type IV, V, VI, VII, or IX where covered by 
soil or concrete.  
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2.3 � EXTERIOR FRAMING OR FURRING INSULATION: 

A. � Spray Closed-Cell Polyurethane Foam Insulation:  AS TM C 1029, Type II, with 
maximum flame-spread and smoke-developed indexes of  75 and 450, 
respectively, per ASTM E 84. 

1. �  Minimum density of 1.5 lb/cu. ft., thermal resisti vity of 6.2 deg F x 
h x sq. ft./Btu x in. at 75 deg F. 

2. � Compressive Strength minimum (ASTM D1621, 10% paral lel to rise):  25 psi 
182 kPa. 

3. � Thermal Resistance (ASTM C518): (Aged R-value: 5.4 at 180 days; 50% R.H. 
per FTC requirements(180 days ambient temperature c onditioning). 

4. � Closed Cell Content (ASTM D2856): minimum 90 percen t. 

5. � Water Absorption by Volume maximum. (ASTM D2842): 1 .7 percent. 

6. � Water Vapour Permeability maximum. (ASTM E96):  2.3  perm-inches 3.36 
ng/(Pa.s.m). 

B. � Mineral Fiber: ASTM C665, Type II, Class C, Categor y I where framing is faced 
with gypsum board. At box beam headers or where sho wn on the drawings.  

2.4 � ACOUSTICAL INSULATION: 

A. � Mineral Fiber Batt or Blankets: ASTM C665. Maximum flame spread of 25 and 
smoke development of 450 when tested in accordance with ASTM E84.  

B. � Thickness as shown; of widths and lengths to fit ti ght against framing.  

2.5 � SOUND DEADENING BOARD: 

A. � Mineral Fiber Board: ASTM C612, Type IB, 13 mm (1/2  inch thick). 

2.6 � RIGID INSULATION: 

A. � On the inside face of exterior walls, spandrel beam s, floors, bottom of 
slabs, and where shown.  

B. � Mineral Fiber Board: ASTM C612, Type IB or 2.  

2.7 � FASTENERS: 

A. � Impaling Pins: Steel pins with head not less than 5 0 mm (2 inches) in diameter 
with adhesive for anchorage to substrate. Provide i mpaling pins of length 
to extend beyond insulation and retain cap washer w hen washer is placed on 
the pin.  

2.8 � ADHESIVE: 

A. � As recommended by the manufacturer of the insulatio n.  

2.9 � TAPE: 

A. � Pressure sensitive adhesive on one face.  

B. � Perm rating of not more than 0.50.  
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PART 3 - �EXECUTION  

3.1 � INSTALLATION - GENERAL 

A. � Install insulation with the vapor barrier facing th e heated side, unless 
specified otherwise.  

B. � Install rigid insulating units with joints close an d flush, in regular 
courses and with cross joints broken.  

C. � Install batt or blanket insulation with tight joint s and filling framing 
void completely. Seal cuts, tears, and unlapped joi nts with tape.  

D. � Fit insulation tight against adjoining construction  and penetrations, 
unless specified otherwise. 

E. � Comply with insulation manufacturer's written instr uctions applicable to 
products and applications indicated. 

F. � Install insulation that is undamaged, dry, and unso iled and that has not 
been left exposed to ice, rain, or snow at any time . 

G. � Provide sizes to fit applications indicated and sel ected from manufacturer's 
standard thicknesses, widths, and lengths.  Apply s ingle layer of 
insulation units to produce thickness indicated unl ess multiple layers are 
otherwise shown or required to make up total thickn ess. 

3.2 � PERIMETER INSULATION: 

A. � Vertical insulation:  

1. � Fill joints of insulation with same material used f or bonding.  

2. � Bond polystyrene board to surfaces with adhesive or  Portland cement 
mortar mixed and applied in accordance with recomme ndations of insulation 
manufacturer.  

3. � Bond cellular glass insulation to surfaces with hot  asphalt or adhesive 
cement. 

4. � If not otherwise indicated, extend insulation a min imum of 600 mm (24 
inches) 610 mmbelow exterior grade line. 

B. � Horizontal insulation under concrete floor slab:  

1. � Lay insulation boards and blocks horizontally on le vel, compacted and 
drained fill. 

2. � Extend insulation from foundation walls towards cen ter of building not 
less than 600 mm (24 inches) or as shown.  

3.3 � EXTERIOR FRAMING OR FURRING BLANKET INSULATION: 

A. � Pack insulation around door frames and windows and in building expansion 
joints, door soffits and other voids. Pack behind o utlets around pipes, 
ducts, and services encased in walls. Open voids ar e not permitted. Hold 
insulation in place with pressure sensitive tape. 

B. � Spray-Applied Insulation: Apply spray-applied insul ation according to 
manufacturer's written instructions.  Do not apply insulation until 
installation of pipes, ducts, conduits, wiring, and  electrical outlets in 
walls is completed and windows, electrical boxes, a nd other items not 
indicated to receive insulation are masked.  After insulation is applied, 
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make flush with face of studs by using method recom mended by insulation 
manufacturer. 

1. � Miscellaneous Voids:  Install insulation in miscell aneous voids and 
cavity spaces where required to prevent gaps in ins ulation using the 
following materials: 

a. � Spray Polyurethane Insulation:  Apply according to manufacturer's 
written instructions 

C. � Lap vapor retarder flanges together over face of fr aming for continuous 
surface. Seal all penetrations through the insulati on.  

D. � Fasten blanket insulation between metal studs or fr aming and exterior wall 
furring by continuous pressure sensitive tape along  flanged edges. 

E. � Roof Rafter Insulation or Floor Joist Insulation: P lace mineral fiber 
blankets between framing to provide not less than a  50 mm (2 inch) air space 
between insulation and roof sheathing or subfloor.  

F. � Ceiling Insulation and Soffit Insulation:  

1. � At metal framing or ceilings suspension systems, in stall blanket 
insulation above suspended ceilings or metal framin g at right angles to 
the main runners or framing. Tape insulation tightl y together so no gaps 
occur and metal framing members are covered by insu lation.  

2. � In areas where suspended ceilings adjoin areas with out suspended 
ceilings, install either blanket, batt, or mineral fiberboard extending 
from the suspended ceiling to underside of deck or slab above. Secure 
in place to prevent collapse or separation of hung blanket, batt, or board 
insulation and maintain in vertical position. Secur e blanket or batt with 
continuous cleats to structure above.  

1.1 � RIGID INSULATION ON SURFACE OF EXTERIOR WALLS, FLOO RS, AND UNDERSIDE OF 
FLOORS: 

G. � On the interior face of solid masonry and concrete walls, beams, beam 
soffits, underside of floors, and to the face of st uds for interior wall 
finish where shown.  

A. � Bond to solid vertical surfaces with adhesive as re commended by insulation 
manufacturer. Fill joints with adhesive cement.  

B. � Use impaling pins for attachment to underside of ho rizontal surfaces. Space 
fastenings as required to hold insulation in place and prevent sagging.  

C. � Fasten board insulation to face of studs with screw s, nails or staples. Space 
fastenings not more than 300 mm (12 inches) apart. Stagger fasteners at 
joints of boards. Install at each corner.  

D. � Floor insulation:  

1. � Bond insulation to concrete floors in attic by coat ing surfaces with hot 
steep asphalt applied at rate of not less than 11.5  Kg per m² (25 lbs/100 
sq. ft.), and firmly bed insulation therein.  

1. � When applied in more than one layer, bed succeeding  layers in hot steep 
asphalt applied at the rate of not less than 11.5 K g per m² (25 lbs/100 
sq. ft.).  

2. � Contractors option: Insulation may be installed wit h nonflammable 
adhesive in accordance with the manufacturer's prin ted instructions when 
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a separate vapor retarder is used.  

3.4 � ACOUSTICAL INSULATION: 

A. � Fasten blanket insulation between metal studs and w all furring with 
continuous pressure sensitive tape along edges or a dhesive.  

B. � Pack insulation around door frames and windows and in cracks, expansion 
joints, control joints, door soffits and other void s. Pack behind outlets, 
around pipes, ducts, and services encased in wall o r partition. Hold 
insulation in place with pressure sensitive tape or  adhesive.  

C. � Do not compress insulation below required thickness  except where embedded 
items prevent required thickness.  

D. � Where acoustical insulation is installed above susp ended ceilings install 
blanket at right angles to the main runners or fram ing. Extend insulation 
over wall insulation systems not extending to struc ture above. 

- - - E N D - - - 
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SECTION 07 22 00 

ROOF AND DECK INSULATION 

PART 1 - �GENERAL 

1.1 � DESCRIPTION 

A. � Roof and deck insulation,substrate board vapor reta rder andcover board, 
Ventilated Roof Insulation on new construction read y to receive roofing or 
waterproof membrane. 

1.2 � RELATED WORK  

A. � General sustainable design documentation requiremen ts: Section 01 81 13 
SUSTAINABLE DESIGN REQIREMENTS. 

B. � Perimeter, rigid, and batt or blanket insulation: S ection 07 21 13, THERMAL 
INSULATION.  

C. � Sheet metal components and wind uplift requirements  for roof-edge design: 
Section 07 60 00, FLASHING AND SHEET METAL.  

1.3 � APPLICABLE PUBLICATIONS 

A. � Publications listed below form a part of this speci fication to the extent 
referenced. publications are referenced in the text  by the basic designation 
only. Editions of applicable publications current o n date of issue of bidding 
documents apply unless otherwise indicated. 

B. � American Society of Heating, Refrigeration and Air Conditioning(ASHRAE):  

1. � 90.1 - 07  Energy Standard for Buildings Except Low -Rise 
Residentail Buildings.  

C. � American International ASTM):  

1. � C208-08 Cellulosic Fiber Insulating Board 

2. � C552-07 Cellular Glass Thermal Insulation  

3. � C726-05   Mineral Fiber Roof Insulation Board  

4. � C1177/C1177M-08  Standard Specification for Glass M at Gypsum 
Substrate for Use as Sheathing. 

5. � C1278/C1278M-07  Standard Specification for Fiber-R einforced 
Gypsum Panel 

6. � C1289-10   Faced Rigid Cellular Polyisocynurate The rmal 
Insulation Board 

7. � C1396/C1396M-09 Standard Specification for Gypsum B oard 

8. � D41-05   Asphalt Primer Used in Roofing, Dampproofi ng, and 
Waterproofing  

9. � D312-06  Asphalt Used in Roofing 

10. � D1970-09  Standard Specification for Self-Adhering Polymer 
Modified Bituminous Sheet Materials Used as Steep R offing Underlayment 
for Ice Dan Protection. 
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11. � D2178-04  Asphalt Glass Felt Used in Roofing and 
Waterproofing 

12. � D2822-05  Asphalt Roof Cement 

13. � D4586-07  Standard Specification for Aphalt Roof Ce ment, 
Asbestos-Free 

14. � E84-09  Standard Test Method for Surface Burning 
Characteristics of Building Material 

15. � F1667-05  Driven Fasteners: Nails, Spikes, and Stap les 

D. � FM Approvals: RoofNav Approved Roofing Assemblies a nd Products.  

1. � 4450-89 Approved Standard for Class 1 Insulated Ste el Deck Roofs 

2. � 4470-10  Approved Standard for Class 1 Roof Coverin gs 

3. � 1-28-09 Loss Prevention Data Sheet: Design Wind Loa ds. 

4. � 1-29-09 Loss Prevention Data Sheet: Above-Deck Roof  Components 

5. � 1-49-09 Loss Prevention Data Sheet: Perimter Flashi ng 

E. � National Roofing Contractors Association: Roofing a nd Waterproofing Manual 

F. � U.S. Department of Agriculture (USDA): USDA Biopref erred Catalog. 

G. � Underwriters Laboratories, Inc. (UL): Fire Resistan ce Directory (2009) 

H. � U.S. Department of Commerce National Institute of S tandards and Technology 
(NIST): 

1. � DOC PS 1-09  U.S. Product Standard for Construction  and 
Industrial Plywood. 

2. � DOC PS @-04  Performance Standard for Wood Baseed S tructural 
USe Panels. 

1.4 � PERFORMANCE REQUIREMENTS 

A. � Thermal Performance:  Provide roof insulation meeti ng minimum overall 
average R-value of 33, with minimum R-value at any location of 10. 

B. � FM Approvals:  Provide roof insulation complying wi th requirements in FM 
Approvals 4450 and 4470 as part of specified roofin g system, listed in FM 
Approvals "RoofNav" as part of roofing system meeti ng Fire/Windstorm 
Classification in Division 07 roofing section. 

1.5 � QUALITY CONTROL  

A. � Requirements of Division 07 roofing section for qua lifications of roofing 
system insulation Installer; Work of this Section s hall be performed by same 
Installer.  

B. � Requirements of Division 07 roofing section for ins pection of Work of this 
Section and qualifications of Inspector. 

C. � Unless specified otherwise, comply with the recomme ndations of the NRCA 
"Roofing and Waterproofing Manual" applicable to in sulation for storage, 
handling, and application.  

D. � Requirements of roofing system uplift pressure desi gn for specified roofing 
system. 
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E. � Requirements of applicable FM Approval for specifie d roofing system 
insulation attachment. 

F. � Bio-Based Materials: Where applicable, provide prod ucts designated by USDA 
and meeting or exceeding USDA recommendations for b io-based content, and 
products meeting Rapidly Renewable Materials and ce rtified sustainable wood 
content definitions; refer to www.biopreferred.gov . 

1.6 � SUBMITTALS  

A. � Submit in accordance with Section 01 33 23, SHOP DR AWINGS, PRODUCT DATA, 
AND SAMPLES.  

B. � Product Data:  

1. � Asphalt and adhesive materials, each type  

2. � Roofing cement, each type  

3. � Roof insulation, each type 

4. � Substrate board, each type. 

5. � Cover board, eack type.  

6. � Fastening requirements.  

7. � Insulation span data for flutes of metal decks. 

8. � Ventilated Roof Insulation System. 

C. � LEED and Federal Sustainable Design Submittals: 

1. � Product Data for Credit IEQ 4.1:  For adhesives and  sealants used inside 
the weatherproofing system, documentation including  printed statement 
of VOC content. 

2. � Product Data for Credit MR 4:  For products having recycled content, 
documentation indicating percentages by weight of p ostconsumer and 
preconsumer recycled content.  Include statement in dicating cost for 
each product having recycled content. 

3. � Product Data for Federally-Mandated Bio-Based Mater ials:  For roof 
materials, indicating USDA designation and complian ce with definitions 
for bio-based products, Rapidly Renewable Materials , and certified 
sustainable wood content 

D. � Shop Drawings:  Include plans, sections, details, a nd attachments: 

1. � Nailers, and terminations. 

2. � Layout of insulation showing slopes, tapers, penetr ation, and edge 
conditions. 

3. � Ventilated Roof Insulation System - Drawing showing  how the 50% lateral 
ventilation is achieved.  Calculations of spacer bl ock percentage of 
panel area and the Net Free Area per Lin. Ft. of  i nsulation after 
deducting for spacers. 

E. � Samples:  

1. � Roof insulation, each type  

2. � Nails and fasteners, each type 

3. � Ventilated Roof Insulation System -  with the edge profile specified and 
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large enough to show the actual lateral spacing of the vent space 
supports. 

F. � Certificates:  

1. � Indicating type, thermal conductance and Minimun an d average thickness 
of insulation. 

2. � Indicating materials and method of application of i nsulation system meet 
the Requirements of FM Approvals for insulation pro ducts..  

G. � Laboratory Test Reports: Thermal values of insulati on products. 

H. � Documentation of supervisors and inspectors qualifi cations.  

1.7 � DELIVERY, STORAGE AND MARKING  

A. � Comply with the recommendations of the NRCA "Roofin g and Waterproofing 
Manual" applicable to built-up roofing for storage,  handling and 
installation requirements. 

1.8 � QUALITY ASSURANCE: 

A. � Roof insulation on combustible or steel decks shall  have a flame spread 
rating not greater than 75 and a smoke developed ra ting not greater than 
150, exclusive of covering, when tested in accordan ce with ASTM E84, or shall 
have successfully passed FM Approvals 4450. 

1. � Insulation bearing the UL label and listed in the U L Building Materials 
Directory as meeting the flame spread and smoke dev eloped ratings will 
be accepted in-lieu-of copies of test reports. 

2. � Compliance with flame spread and smoke developed ra tings will not be 
required when insulation has been tested as part of  a roof construction 
assembly of the particular type used for this proje ct and the construction 
is listed as fire-classified in the UL Building Mat erials Directory or 
listed as Class I roof deck construction in the FM Approvals "RoofNav". 

3. � Insulation tested as part of a roof construction as sembly shall bear UL 
or FM labels attesting to the ratings specified her ein. 

PART 2 - �PRODUCTS  

2.1 � ADHESIVE MATERIALS  

A. � Adhesive Materials, General:  Adhesive and sealant materials recommended 
by roofing system manufacturer for intended use, id entical to materials 
utilized in approved listed roofing system, and com patible with roofing 
membrane. 

1. � Liquid-type adhesive materials shall comply with VO C limits of 
authorities having jurisdiction. 

2. � Adhesives and sealants that are not on the exterior  side of weather 
barrier shall comply with the following limits for VOC content when 
calculated according to 40 CFR 59, Subpart D (EPA M ethod 24): 

a. � Plastic Foam Adhesives:  50 g/L. 

b. � Multipurpose Construction Adhesives:  70 g/L. 

c. � Fiberglass Adhesives:  80 g/L. 
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d. � Contact Adhesives:  80 g/L. 

e. � Other Adhesives:  250 g/L. 

f. � Nonmembrane Roof Sealants:  300 g/L. 

g. � Sealant Primers for Nonporous Substrates:  250 g/L.  

h. � Sealant Primers for Porous Substrates:  775 g/L 
 

B. � Primer: ASTM D41.  

C. � Asphalt: ASTM D312, Type III or IV for vapor retard ers and insulation.  

D. � Modified Asphaltic Insulation Adhesive:  Insulation  manufacturer's 
recommended modified asphaltic, asbestos-free, cold -applied adhesive 
formulated to attach roof insulation to substrate o r to another insulation 
layer. 

E. � Roof Cement: ASTM D2822, Type I or Type II, asbesto s free; or, D4586, Type 
I or Type II.  

2.2 � ROOF AND DECK INSULATION  

A. � Roof and Deck Insulation, General:  Preformed roof insulation boards 
approved by roofing manufacturer and listed as comp onent of FM 
Approvals-approved roofing system. 

B. � Polyisocyanurate Board Insulation: ASTM C1289, Type  II, Class 1, Grade 2, 
felt or glass-fiber mat facer on both major surface s.  

C. � Composite Nail Base Insulated Roof Sheathing: 

1. � Oriented-Strand-Board-Surfaced, or Plywood, Polyiso cyanurate-Foam 
Sheathing:  polyisocyanurate thermal insulation AST M C1289, Type V, 
insulation thickness as indicated, with oriented st rand board laminated 
to top surface. 

a. � Ventilated roof insulation shall be a preassembled panel, with 
built-in ventilation space maintained by 1” wood sp acers blocks.   

2. � Oriented Strand Board:  NBS DOC PS 1, Exposure 1,  15.9 mm (5/8 inch) 
thick. 

3. � Bottom surface faced with felt facers. 

4. � Performance Requirements: 

a. � Composite Nail Base Insulated Roof Sheathing overal l thickness 3.5". 

b. � The Long Term Thermal Resistance (LTTR) R-Value of the ventilated roof 
insulation shall be no less than 12.0 for foam only . 

c. � Wood spacer blocks shall not exceed 8% of the panel  area and 
 shall leave 50% open for lateral (across the slope ) ventilation.  
Spacer blocks shall not be over 12” apart in either  direction. 

d. � The vent space shall provide a minimum of 10 sq. in . of Net Free Area 
per lineal foot of insulation along the 8’ edge aft er deducting for 
the spacer blocks. 

e. � The foam insulation shall have a Flame Spread Ratin g of 40-60. 
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2.3 � INSULATION ACCESSORIES  

A. � Glass (Felt): ASTM D2178, Type VI, heavy duty ply s heet. 

B. � Vapor Retarder: 

1. � Glass-Fiber Felts:  ASTM D2178, Type IV, asphalt im pregnated. 

2. � Self-Adhering Sheet Vapor Retarder:  ASTM D1970, mi nimum of 1.0-mm- 
(40-mil-) thick, polyethylene film laminated to lay er of rubberized 
asphalt adhesive, or 0.76- to 1.0-mm- (30- to 40-mi l-) thick, 
polyethylene film laminated to layer of butyl rubbe r adhesive; maximum 
permeance rating of 6 ng/Pa x s x sq. m (0.1 perm).  

C. � Substrate Board: 

1. � Glass-mat, water-resistant gypsum substrate, ASTM C 1177/C1177M, Type X, 
16 mm (5/8 inch) thick, factory primed. 

D. � Cover Board: 

1. � Oriented Strand Board, DOC PS 2, Exposure 1, 11 mm (7/16 inch) thick. 

2.4 � FASTENERS  

A. � Fasteners:  Factory-coated steel fasteners and meta l or plastic plates 
complying with FM Approvals 4470, designed for fast ening substrate board 
to roof deck. 

PART 3 - �EXECUTION 

3.1 � EXAMINATION 

A. � Comply with requirements of Division 07 roofing sec tion.  

3.2 � PREPARATION  

A. � Comply with requirements of Division 07 roofing sec tion. 

3.3 � SUBSTRATE BOARD INTALLATION 

A. �  

B. � Fasten substrate board to top flanges of steel deck  to resist uplift 
pressures according to roofing system manufacturers  instructions and 
requirements of FM Approvals listing for specified roofing system. 

3.4 � VAPOR RETARDER INSTALLATION 

A. � General:  

1. � Install continuous vapor retarder on roof decks whe re indicated.  

2. � At vertical surfaces, turn up vapor retarder to top  of insulation or base 
flashing.  

3. � At all pipes, walls, and similar penetrations throu gh vapor retarder, 
seal openings with roof cement to prevent moisture entry from below.  

4. � Seal penetrations with roof cement.  

B. � Steel Deck: 

1. � Material and method of application of roofing syste ms used on metal decks 
shall meet the requirements of FM Approvals for Cla ss I-A Insulated Steel 



Lebanon VA Medical Center 
Behavioral Health Complex 
Lebanon, PA 17042 

May 18, 2012  
Issued for Bid  

VA Project No. 595-109  
Project No. 3468  

 

 072200-7   
�

Roof Deck.  

2. � Attach substrate board and subsequent components to  meet the requirements 
of FM Approval's "RoofNav" listing for specified sy stem meeting 
Fire/Windstorm Classification indicated in Division  07 roofing section.  

3. � Locate the long dimension edge joints to have solid  bearing on top of 
decking ribs; do not cantilever over rib openings o r flutes.  

3.5 � RIGID INSULATION INSTALLATION  

A. � Insulation Installation, General: 

1. � Install roof insulation in accordance with roofing system manufacturer's 
written instructions. 

2. � Install roof insulation in accordance with requirem ents of FM Approval's 
Listing for specified roofing system. 

3. � Base Sheet:  Where required by roofing system, inst all one lapped base 
sheet specified in Division 07 roofing section by m echanically fastening 
to roofing substrate prior to installation of insul ation.  

B. � Insulation Thickness:  

1. � Thickness of roof insulation shown on drawings is n ominal. Actual 
thickness shall provide the average thermal resista nce "R" value of not 
less than that specified in Performance Requirement s Article. 

2. � Insulation on Metal Decks:  Provide minimum thickne ss of insulation for 
metal decks recommended by the insulation manufactu rer to span rib 
opening (flute size) of metal deck used.  Support e dges of insulation 
on metal deck ribs. 

C. �  Lay insulating units with close joints, in regular  courses and with cross 
joints broken. When laid in more than one layer, br eak joints of succeeding 
layers of roof insulation with those in preceding l ayer. 

D. � Lay units with long dimension perpendicular to the rolled (longitudinal) 
direction of the roofing felt. 

E. � Seal all cut edges at penetrations and at edges aga inst blocking with bitumen 
or roof cement. 

F. � Cut to fit tight against blocking or penetrations. 

G. � Cover all insulation installed on the same day; com ply with temporary 
protection requirements of Division 07 roofing sect ion. 

H. � Installation Method: 

1. � Mechanically Fastened Insulation: 

a. � Fasten insulation in accordance with FM Approval's "RoofNav" 
requirement in Division 07 roofing section. 

b. � Fasten insulation to resist uplift pressures specif ied in Division 
07 roofing section 

2. � Cover Board: Install cover boards over insulation w ith long joints in 
continuous straight lines with staggered end joints .  Offset cover board 
joints from insulation joints minimum 150 mm (6 inc hes).  Fasten cover 
boards according to  "Mechanically Fastened Insulat ion" requirements. 
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SECTION 07 27 27 
 

SELF-ADHERED MEMBRANE AIR BARRIERS, VAPOR PERMEABLE 
 

 
PART 1 GENERAL 
 
1.1 RELATED DOCUMENTS 

 
A. Drawings and general provisions of the Contract,  including General 

and Supplementary Conditions and Division 1 Specifi cation Sections, 
apply to this Section. 

 
1.2 SUMMARY 

 
A. This Section includes the following: 

 
1. Materials and installation methods for self-adhe red vapor per-

meable air barrier membrane system located in the n on-
accessible part of the wall. 

2. Materials and installation methods to bridge and  seal air leak-
age pathways in roof and foundation junctions, wind ow and door 
openings, control and expansion joints, masonry tie s, piping 
and other penetrations through the wall assembly. 

 
B. Related Sections include the following: 
 

1. Section 03300 – Cast-In-Place Concrete 
2. Section 04810 – Unit Masonry Assemblies 
3. Section 07131 – Self-Adhering Sheet Waterproofin g 
4. Section 07620 – Sheet Metal Flashing and Trim 
5. Section 07920 – Joint Sealants 

 
1.3 DEFINITIONS 

 
A. Air Barrier Assembly:  The collection of air bar rier materials and 

auxiliary materials applied to an opaque wall, incl uding joints and 
junctions to abutting construction, to control air movement through 
the wall. 

 
1.4 PERFORMANCE REQUIREMENTS 

 
A. General:  Air barrier shall be capable of perfor ming as a continu-

ous vapor-permeable air barrier and as a liquid-wat er drainage 
plane flashed to discharge to the exterior incident al condensation 
or water penetration.  Air barrier assemblies shall  be capable of 
accommodating substrate movement and of sealing sub strate expansion 
and control joints, construction material changes, and transitions 
at perimeter conditions without deterioration and a ir leakage ex-
ceeding specified limits.  

 
B. The building envelope shall be designed and cons tructed with a con-

tinuous air barrier to control air leakage into, or  out of the con-
ditioned space.  An air barrier shall also be provi ded for interior 
partitions between conditioned space and space desi gned to maintain 
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temperature or humidity levels which differ from th ose in the con-
ditioned space by more than 50% of the difference b etween the con-
ditioned space and design ambient conditions. The a ir barrier shall 
have the following characteristics:  

 
1. It must be continuous, with all joints made airt ight. 
2. It shall have an air permeability not to exceed 0.004 cfm/sq. 

ft. under a pressure differential of 0.3 in. water.  (1.57 psf) 
(equal to 0.02L/sq. m @ 75 Pa), when tested in acco rdance with 
ASTM E2178. 

3. It shall be capable of withstanding positive and  negative com-
bined design wind, fan and stack pressures on the e nvelope 
without damage or displacement, and shall transfer the load to 
the structure. It shall not displace adjacent mater ials under 
full load. 

4. It shall be durable or maintainable. 
5. The air barrier shall be joined in an airtight a nd flexible 

manner to the air barrier material of adjacent syst ems, allow-
ing for the relative movement of systems due to the rmal and 
moisture variations and creep. Connection shall be made be-
tween: 
 
a. Foundation and walls. 
b.  Walls and windows or doors. 
c.  Different wall systems. 
d.  Wall and roof. 
e.  Wall and roof over unconditioned space. 
f.  Walls, floor and roof across construction, cont rol and ex-

pansion joints. 
g.  Walls, floors and roof to utility, pipe and duc t penetra-

tions. 
 
6. All penetrations of the air barrier and paths of  air infiltra-

tion/exfiltration shall be made airtight. 
 

1.5 REFERENCES 
 

A. The following standards and publications are app licable to the ex-
tent referenced in the text.  The most recent versi on of these 
standards is implied unless otherwise stated. 

 
B. American Society for Testing and Materials (ASTM ) 
 

1. ASTM C920 Specifications for Elastomeric Joint S ealants 
2. ASTM D412 Standard Test Methods for Rubber Prope rties in Ten-

sion 
3. ASTM D570 Test Method for Water Absorption of Pl astics 
4. ASTM D903 Standard Test Method for Peel or Strip ping Strength 

of Adhesive Bonds 
5. ASTM D1004 Test Method for Initial Tear Resistan ce of Plastic 

Film and Sheeting 
6. ASTM D1876 Test Method for Peel Resistance of Ad hesives 
7. ASTM D1938 Test Method for Tear Propagation Resi stance of 

Plastic Film and Sheeting 
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8. ASTM D1970 Standard Specification for Self-Adher ing Polymer 
Modified Bituminous Sheet Materials Used as Steep 
Roofing Underlayment for Ice Dam Protection 

9. ASTM D4263 Test Method for Indicating Moisture i n Concrete by 
the Plastic Sheet Method 

10. ASTM D4541 Test Method for Pull-off Strength of  Coatings Using 
Portable Adhesion Testers 

11. ASTM D5034 Test Method for Breaking Strength an d Elongation of 
Textile Fabrics 

12. ASTM E96 Test Methods for Water Vapor Transmiss ion of Mate-
rials 

13. ASTM E154 Test Methods for Water Vapor Retarder s Used in Con-
tact with Earth Under Concrete Slabs, on Walls, or 
as Ground Cover 

14. ASTM E1186 Practice for Air Leakage Site Detect ion in Building 
Envelopes and Air Retarder Systems 

15. ASTM E2178 Standard Test Method for Air Permean ce of Building 
Materials 

16.  ASTM E2357 Standard Test Method for Determinin g Air Leakage of 
Air Barrier Assemblies 

17. AATCC-127 Water Resistance: Hydrostatic Pressur e Test (Ameri-
can Association of Textile Chemists and Colorists) 

 
 
1.6 SUBMITTALS 

 
A. Product Data:  Include manufacturer's written in structions for 

evaluating, preparing, and treating substrate; tech nical data; and 
tested physical and performance properties of air b arrier. 

 
B. Shop Drawings:  Show locations and extent of air  barrier.  Include 

details for substrate joints and cracks, counterfla shing strip, 
penetrations, inside and outside corners, terminati ons, and tie-ins 
with adjoining construction. 
 
1. Include details of interfaces with other materia ls that form 

part of air barrier. 
2. Include details of mockups. 

 
C. Samples: Submit representative samples of the fo llowing for ap-

proval: 
 
1. Self-Adhered Air Barrier Membrane 
2. Self-Adhered Transition Membrane 
3. Self-Adhered Through Wall Flashing 

 
D. Product Certificates:  For air barriers, certify ing compatibility 

of air barrier and accessory materials with project  materials that 
connect to or that come in contact with the barrier ; signed by 
product manufacturer. 

E. Qualification Data:  For Applicator. 
 
F. Product Test Reports:  Based on evaluation of co mprehensive tests 

performed by a qualified testing agency, for air ba rriers, submit 
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certified test report showing compliance with requi rements speci-
fied for ASTM E2178. 

 
G. Warranty:  Submit a sample warranty identifying the terms and con-

ditions stated in Article 1.10. 
 

1.7 QUALITY ASSURANCE 
 
A. Manufacturer:   Air barrier systems shall be manufactured and mar-

keted by a firm with a minimum of 20 years experien ce in the pro-
duction and sales of waterproofing and air barriers .  Manufacturers 
proposed for use, but not named in these specificat ions shall sub-
mit evidence of ability to meet all requirements sp ecified, and in-
clude a list of projects of similar design and comp lexity completed 
within the past five years. 

 
B. � Source Limitations: Obtain primary air-barrier mate rial and through 

wall flashing through one source from a single manu facturer. Should 
project require a vapor permeable and a vapor imper meable air bar-
rier on same project, obtain vapor-permeable and va por impermeable 
air barrier and through wall flashing from one sour ce from a single 
manufacturer.  

 
C. � Applicator Qualifications:  A firm experienced in a pplying air bar-

rier materials similar in material, design, and ext ent to those in-
dicated for this project, whose work has resulted i n applications 
with a record of successful in-service performance.  

 
D. Mockups:  Before beginning installation of air b arrier, provide air 

barrier work for exterior wall assembly mockups, in corporating 
backup wall construction, external cladding, window , door frame and 
sill, insulation, and flashing to demonstrate surfa ce preparation, 
crack and joint treatment, and sealing of gaps, ter minations, and 
penetrations of air barrier membrane. 
 
1. Coordinate construction of mockup to permit insp ection by Own-

er's testing agency of air barrier before external insulation 
and cladding is installed. 

2. If Architect determines mockups do not comply wi th require-
ments, reconstruct mockups and apply air barrier un til mockups 
are approved. 

 
E. Pre-Installation Conference:  A pre-installation  conference shall 

be held prior to commencement of field operations t o establish pro-
cedures to maintain optimum working conditions and to coordinate 
this work with related and adjacent work.  Preinsta llation confer-
ence shall include the Contractor, installer, Archi tect, and system 
manufacturer's field representative.  Agenda for me eting shall in-
clude but not be limited to the following: 
 
1. Review  of submittals. 
2. Review of surface preparation, minimum curing pe riod and in-

stallation procedures. 
3. Review of special details and flashings. 
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4. Sequence of construction, responsibilities and s chedule for 
subsequent operations. 

5. Review of mock-up requirements. 
6. Review of inspection, testing, protection and re pair proce-

dures.  
 
1.8 DELIVERY, STORAGE, AND HANDLING 

 
A. Deliver materials and products in labeled packag es.  Store and han-

dle in strict compliance with manufacturer’s instru ctions, recom-
mendations and material safety data sheets.  Protec t from damage 
from sunlight, weather, excessive temperatures and construction op-
erations.  Remove damaged material from the site an d dispose of in 
accordance with applicable regulations. 

 
B. Do not double-stack pallets of fluid applied com ponents on the job 

site.  Provide cover on top and all sides, allowing  for adequate 
ventilation. 

 
C. Protect fluid-applied components from freezing a nd extreme heat. 
 
D. Sequence deliveries to avoid delays, but minimiz e on-site storage. 

 
1.9 PROJECT CONDITIONS 

 
A. Environmental Limitations:  Apply air barrier wi thin the range of 

ambient and substrate temperatures recommended by a ir barrier manu-
facturer.  Protect substrates from environmental co nditions that 
affect performance of air barrier.  Do not apply ai r barrier to a 
wet substrate or during snow, rain, fog, or mist. 

 
1.10 WARRANTY 

 
A. Material Warranty:  Manufacturer's standard form  in which manufac-

turer agrees to replace self-adhered air barrier me mbrane materials 
that fail within specified warranty period when ins talled and used 
in strict conformance with written manufacturer's i nstructions.  
 
1. Failures include, but are not limited to, the fo llowing: 
 

a. Failure to maintain air permeance rating not to exceed .004 
cfm/sq. ft (0.02 L/s/sq. m.) when tested per ASTM E 2178, 
within specified warranty period. 

b. Failure to maintain a vapor permeance rating gre ater than 15 
perms when tested in accordance with ATM E96, Metho d B. 

 
2. Warranty Period:  Five years from date of Substa ntial Comple-

tion. 
 

PART 2 PRODUCTS 
 
2.1 MEMBRANE  (Basis-of-Design) 

 
A. SELF-ADHERED AIR BARRIER MEMBRANE: a self-adhere d membrane consist-

ing of a breathable carrier film with a specially d esigned adhe-
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sive, which permits the transfusion of water vapor and provides su-
perior protection against the damaging effects of a ir and water in-
gress on building structures, Product shall have th e following min-
imum physical properties: 

  
1. Air Permeance: ASTM E2178: Not to exceed 0.004 c fm/sq. ft. un-

der a pressure differential of 0.3 in. water. (1.57  psf) (equal 
to 0.02L/sq. m @ 75 Pa) 

2. � Assembly Air Permeance: ASTM E2357: Not to exceed 0 .04 
cfm/sq.ft. under a pressure differential of 0.3 in.  water (1.57 
psf) (equal to 0.2 L/sq.m @ 75 Pa) 

3. � Water Vapor Permeance: ASTM E96: Not less than 15 p erms 
4. � Water Resistance: AATCC-127: No less than 5 hrs at 55 cm/21 

inch 
5. � Breaking Force: 55 lbF MD, and 44 lbF CD per ASTM D 5034 
6. � Pull Adhesion: ASTM D4541: min. 15 psi to primed glass faced 

gypsum sheathing, min. 12 psi to primed CMU 
7. � Peel Adhesion: ASTM D903: min. 5 pli to primed glas s faced gyp-

sum sheathing, min. 4 pli to min. 2.5 pli to primed  CMU 
8. � UV Exposure Limit: Not more than 150 calendar days  
9. � Water Penetration Resistance Around Nails: ASTM D19 70 Modified: 

Pass 
 

B.  FLEXIBLE MEMBRANE ALUMINUM FLASHING: a 0.9 mm ( 35 mils) of 
self-adhesive rubberized asphalt integrally bonded to 0.1 mm (5 
mil) of aluminum film to provide a min. 1.0 mm (40 mil) thick mem-
brane. Membrane shall be interleaved with disposabl e silicone-
coated release paper until installed, conforming wi th the follow-
ing: 

 
1. � Water Absorption: ASTM D570: max 0.1% by weight 
2. � Puncture Resistance: ASTM E154: 355N (80 lbs) min. 
3. � Lap Adhesion at -4ºC (25ºF): ASTM D1876 Modified: 8 80 N/m 

(5.0 lbs./in.) of width 
4. � Low Temperature Flexibility: ASTM D1970 Modified: U naffected 

to -26ºC (-15ºF) 
5. � Tensile Strength: ASTM D412, Die C Modified: min. 4 .1 MPa 

(600 Psi) 
6. � Elongation, Ultimate Failure of Rubberized Asphalt:  ASTM 

D412, Die C Modified: min. 200% 
 
 C.  FLEXIBLE MEMBRANE WALL FLASHING: a 0.8 mm (32 mils) of self-

adhesive rubberized asphalt integrally bonded to 0. 2 mm (8 mil) of 
cross-laminated, high-density polyethylene film to provide a min. 
1.0 mm (40 mil) thick membrane. Membrane shall be i nterleaved with 
disposable silicone-coated release paper until inst alled, conform-
ing with the following: 

  

1. Water Vapor Transmission: ASTM E96, Method B:  2 .9 ng/m2sPa 
(0.05 perms) max. 

2. Water Absorption: ASTM D570:  max. 0.1% by weigh t 
3. Puncture Resistance: ASTM E154:  356 N (80 lbs.)  min. 
4. Tear Resistance 
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a.  Initiation  ASTM D1004:  min. 58 N (13.0 lbs.) M.D. 
b.  Propagation  ASTM D1938:  min. 40 N (9.0 lbs.) M.D. 

 
5. Lap Adhesion at -4ºC (25ºF): ASTM D1876:  880 N/ m (5.0 

lbs./in.) of width 
6. Low Temperature Flexibility  ASTM D1970:  Unaffe cted to -43ºC 

(-45ºF) 
7. Tensile Strength: ASTM D412, Die C Modified:  mi n. 5.5 MPa (800 

psi) 
8. Elongation, Ultimate Failure of Rubberized Aspha lt: ASTM D412, 

Die C:  min. 200% 
 

 
2.2 PRIMERS 

A. Primer for Primary Self-adhered air barrier memb rane: a permeable water-
based primer which imparts an aggressive, high tack  finish on the treated 
substrate. Product shall have the following minimum  physical properties: 

 
1. Color: Milky White (wet), Clear (dry) 
2. Weight: 8.25 lbs./gal. 
3.  Solids Content (by wt.): 53-57% 
4.  Solvent Type: Water 
3. VOC Content: Not to excess 1 g/L 
4. Application Temperature: 4°C (40°F) and above 

 
B. Wall Primer for Self-adhered transition membrane  and Self-adhered 

flexible membrane wall flashing:a water-based prime r which imparts 
an aggressive, high tack finish on the treated subs trate. 

 
1. Flash Point: No flash to boiling point 
2. Solvent Type: Water 
3. VOC Content: Not to exceed 10 g/L 
4. Application Temperature: -4°C (25°F) and above 
5. Freezing point (as packaged): -7°C (21°F) 

 
2.3 PENETRATIONS & TERMINATION SEALANT 

A. Liquid Membrane for Details and Terminations; a two-part, elastomeric, 
trowel grade material designed for use with self-ad hered membranes and 
tapes. 10 g/L max. VOC content. 

 
B.  Substrate Patching Membrane:  a two- part, elas tomeric, trowel 

grade material designed for use with self-adhered m embranes and 
tapes. 10 g/L max. VOC content. 

 
C. Joint Sealant:  Refer to sealant manufacturer’s recommendations. 

 
PART 3 EXECUTION 
 
3.1 EXAMINATION 

 
A. � Verify that substrates and conditions are ready to accept the Work 

of this section. Notify [engineer] [architect] [con sultant] in 
writing of any discrepancies. Commencement of the W ork or any parts 
thereof shall mean acceptance of the prepared subst rates. 
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B. � All surfaces must be sound, dry, clean and free of oil, grease, 
dirt, excess mortar or other contaminants detriment al to the adhe-
sion of the membranes. Fill voids, gaps and spalled  areas in sub-
strate to provide an even plane. Strike masonry joi nts full-flush. 

C. � Curing compounds or release agents used in concrete  construction 
must be resin based without oil, wax or pigments.  

 
3.2 SURFACE PREPARATION 

 
A. Refer to manufacturer’s literature for requireme nts for preparation 

of substrates.  Surfaces shall be sound and free of  voids, spalled 
areas, loose aggregate and sharp protrusions.  Remo ve contaminants 
such as grease, oil and wax from exposed surfaces.  Remove dust, 
dirt, loose stone and debris.  Use repair materials  and methods 
that are acceptable to manufacturer of the air barr ier assembly.  

 
B. Exterior sheathing panels: Ensure that the board s are sufficiently 

stabilized with corners and edges fastened with app ropriate screws 
in accordance with exterior sheathing manufacturers  written in-
structions.   

 
C. Masonry Substrates: Apply air and vapor barrier over concrete block 

and brick with smooth trowel-cut mortar joints, str uck full and 
flush.  Fill all voids and holes, particularly in t he mortar 
joints, with a lean mortar mix, non-shrinking grout  or parge coat.  

 
D. Related Materials: Treat construction joints and  install flashing 

as recommended by manufacturer. 
 
E. Clean, prepare, treat, and seal substrate accord ing to manufactur-

er's written instructions.  Provide clean, dust-fre e, and dry sub-
strate for air barrier application. 

 
F. Remove grease, oil, bitumen, form-release agents , paints, curing 

compounds, and other penetrating contaminants or fi lm-forming coat-
ings from concrete. 

 
G. Remove fins, ridges, mortar, and other projectio ns and fill honey-

comb, aggregate pockets, holes, and other voids in concrete with 
substrate patching membrane. 

 
H. Remove excess mortar from masonry ties, shelf an gles, and other ob-

structions. 
 
I. At changes in substrate plane, apply sealant or Bituthene Liquid 

Membrane at sharp corners and edges to form a smoot h transition 
from one plane to another. 

 
J. Cover gaps in substrate plane and form a smooth transition from one 

substrate plane to another with stainless-steel she et mechanically 
fastened to structural framing to provide continuou s support for 
air barrier. 

 
 

3.3 AIR BARRIER MEMBRANE INSTALLATION 
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A. � Refer to manufacturer’s literature for recommendati ons on 

installation 

B. � Apply air barrier membrane to achieve a continuous air barrier 
according to air barrier manufacturer's written ins tructions. 

C. � Application of Self-Adhered Air Barrier Membrane 

1. � Install air barrier to dry surfaces at air and surf ace 
temperatures of 4°C (40°F) and above in accordance with 
manufacturer's recommendations, at locations indica ted on 
Construction Documents. 

2. � Prime substrate to receive air barrier membrane as required per 
manufacturers written instructions. 

3. � Precut pieces of air barrier into easily handled le ngths.  

4. � Remove release linear and position membrane careful ly before plac-
ing against the surface. 

5. � Begin installation at the base of the wall placing top edge of 
membrane immediately below any masonry reinforcemen t or ties pro-
truding from substrate. 

6. � When properly positioned, place against surface by pressing firmly 
into place. Roll membrane with extension-handled co untertop roller 
immediately after placement. 

7. � Overlap adjacent pieces 50 mm (2 in.) and roll seam s.  

8. � Subsequent sheets of membrane applied above shall b e positioned 
immediately below masonry reinforcement or ties. Bo ttom edge shall 
be slit to fit around reinforcing wires or ties, an d membrane 
shall overlap the membrane sheet below by 50 mm (2 in.). Roll 
firmly into place.  

9. � Seal around masonry reinforcing or ties and all pen etrations with 
penetration & termination sealant. 

10.Coordinate the installation of air barrier with roof installer to 
ensure continuity of membrane with roof air barrier .  

11.At end of each working day seal top edge of air barrier to sub-
strate with termination sealant.  

12.Do not expose air barrier membrane to sunlight f or more than 150 
days prior to enclosure.  

13.Inspect installation prior to enclosing and repa ir punctures, dam-
aged areas and inadequately lapped seams with a pat ch of the mem-
brane sized to extend 150 mm (6 in.) in all directi ons from the 
perimeter of the affected area. 

 
 

 
 
3.4 TRANSITION MEMBRANE INSTALLATION 
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A. Install strips, transition membrane, and auxilia ry materials ac-

cording to air barrier manufacturer's written instr uctions to form 
a seal with adjacent construction and maintain a co ntinuous air 
barrier.  Install all transition membrane only afte r application of 
air barrier. 

 
B. Apply primer to substrates to receive transition  membrane at re-

quired rate and allow to dry.  Limit priming to are as that will be 
covered by transition tape in same day.  Re-prime a reas exposed for 
more than 24 hours. 
 
1. Prime glass-fiber-surfaced gypsum sheathing not covered with 

air membrane material with number of prime coats ne eded to 
achieve required bond, with adequate drying time be tween coats. 

 
C. Connect and seal exterior wall air barrier membr ane continuously to 

roofing membrane air barrier, concrete below-grade structures, 
floor-to floor construction, exterior glazing and w indow systems, 
glazed curtain-wall systems, storefront systems, ex terior louvers, 
exterior door framing, and other construction used in exterior wall 
openings, using accessory materials. 

 
D. At end of each working day, seal top edge transi tion membrane to 

substrate with termination sealant. 
 
E. Apply joint sealants forming part of air barrier  assembly within 

sealant manufacturer's recommended application temp erature ranges.  
Consult sealant manufacturer when sealant cannot be  applied within 
these temperature ranges. 

 
F. Wall Openings:  Prime concealed perimeter frame surfaces of win-

dows, curtain walls, storefronts, and doors.  Apply  transition mem-
brane so that a minimum of 3 inches (75 mm) of cove rage is achieved 
over both substrates. 
 
1. Transition Membrane:  Roll firmly to enhance adh esion. 

 
G. Fill gaps in perimeter frame surfaces of windows , curtain walls, 

storefronts, and doors, and miscellaneous penetrati ons of air bar-
rier membrane with foam sealant. 

 
H. Repair punctures, voids, and deficient lapped se ams in transition 

membrane.  Slit and flatten fish-mouths and blister s.  Patch with 
transition membrane extending 6 inches (150 mm) bey ond repaired ar-
eas in strip direction. 

 
3.5 FIELD QUALITY CONTROL 

 
A. Testing Agency:  Owner may engage a qualified te sting agency to 

perform tests and inspections and prepare test repo rts. 
 
B. Inspections:  Air barrier materials and installa tion are subject to 

inspection for compliance with requirements.  Inspe ctions may in-
clude the following: 
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1. Continuity of air barrier system has been achiev ed throughout 

the building envelope with no gaps or holes. 
2. Continuous structural support of air barrier sys tem has been 

provided. 
3. Masonry and concrete surfaces are smooth, clean and free of 

cavities, protrusions, and mortar droppings. 
4. Site conditions for application temperature and dryness of sub-

strates have been maintained. 
5. Maximum exposure time of materials to UV deterio ration has not 

been exceeded. 
6. Surfaces have been primed, if applicable. 
7. Laps in transition membrane have complied with m inimum require-

ments and have been shingled in the correct directi on (or mas-
tic has been applied on exposed edges), with no fis h-mouths. 

8. Termination sealant has been applied on cut edge s. 
9. Transition membrane has been firmly adhered to s ubstrate. 
10. Compatible materials have been used. 
11. Transitions at changes in direction and structu ral support at 

gaps have been provided. 
12. Connections between assemblies (membrane and se alants) have 

complied with requirements for cleanliness, prepara tion and 
priming of surfaces, structural support, integrity,  and conti-
nuity of seal. 

13. All penetrations have been sealed. 
 
C. Tests:  Testing to be performed will be determin ed by Owner's test-

ing agency from among the following tests: 
 
1. Qualitative Testing: Air barrier assemblies will  be tested for 

evidence of air leakage according to ASTM E1186, sm oke pencil 
with pressurization or depressurization. 

 
D. Remove and replace deficient air barrier compone nts and retest as 

specified above. 
 
3.6 CLEANING AND PROTECTION 

 
A. Protect air barrier system from damage during ap plication and re-

mainder of construction period, according to manufa cturer's written 
instructions. 

 
B. Protect air barrier from exposure to UV light an d harmful weather 

exposure as required by manufacturer.  Remove and r eplace air bar-
rier exposed for more than 150 days. 

 
C. Clean spills, stains, and soiling from construct ion that would be 

exposed in the completed work using cleaning agents  and procedures 
recommended by manufacturer of affected constructio n. 

 
D. Remove masking materials after installation. 

 
- - - END - - - 
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SECTION 07 31 13 

ASPHALT SHINGLES 

PART 1 - �GENERAL 

1.1 � DESCRIPTION 

A. � This section specifies fiberglass asphalt shingles.  

1.2 � RELATED WORK 

A. � Color of shingles: Section 09 06 00, SCHEDULE FOR F INISHES. 

B. � Counterflashing and flashing of roof projections: S ection 07 60 00, FLASHING 
AND SHEET METAL. 

C. � Skylights, roof scuttles, ridge and roof vents, Sec tion 07 71 00, ROOF 
SPECIALTIES . 

1.3 � SUBMITTALS 

A. � Submit in accordance with Section 01 33 23, SHOP DR AWINGS, PRODUCT DATA, 
AND SAMPLES. 

B. � Samples: Shingles, each type, color and texture. 

C. � Manufacturer's Literature and Data: 

1. � Shingles, each type 

2. � Installation instructions 

1.4 � DELIVERY AND STORAGE 

A. � Deliver materials in manufacturer's unopened bundle s or containers with the 
manufacturer's brand and name clearly marked thereo n. 

B. � Shingle bundle wrapping shall bear the label of Und erwriters Laboratories, 
Inc. 

C. � Store shingles in accordance with manufacturer's pr inted instructions. 
Store roll goods on end in an upright position. 

D. � Keep materials dry, covered completely and protecte d from the weather. 

1.5 � APPLICABLE PUBLICATIONS 

A. � Publications listed below form a part o this specif ication to the extent 
referenced. Publications are referenced in the text  by the basic designation 
only. 

B. � American Society for Testing and Materials (ASTM): 

1. � D226-06 Asphalt-Saturated Organic Felt Used in Roof ing and 
Waterproofing 

2. � D1970-08 Self-Adhering Polymer Modified Bituminous Sheet Materials Used 
as Steep Roofing Underlayment for Ice Dam Protectio n 

3. � D2178-04 Asphalt Glass Felt used in Roofing and Wat erproofing 

4. � D3018-03 Class A Asphalt Shingles Surfaced with Min eral Granules 
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5. � D3462-07 Asphalt, Shingles Made from Glass Felt and  Surfaced with Mineral 
Granules 

6. � F1667-05 Driven Fasteners: Nails, Spikes, and Stapl es 

C. � Underwriter’s Laboratories Inc. (UL): 

1. � UL790-04 Fire Tests of Roof Covering 

PART 2 - �PRODUCTS 

2.1 � SHINGLES 

A. �  

B. � Basis-Of-Design Product: Subject to compliance with  requirements provide 
Certainteed Corporation; Landmark Solaris Gold or a  comparable product from 
one of the following: 

1. � ELK Premium Building Products, Inc.; an Elk Corp. C ompany. 

2. � GAF Materials Corporation. 

C. � Product: Asphalt Fiberglass Shingles 

1. � UL Certification of ASTM D3462; Conforms to ASTM D3 018 Type I – 
Self-Sealing;and UL 790 Class A Fire Resistance;  S olar Reflectance 
(SR)25 or greater comply with Energy Star® requirem ents; SRI of 29 qualify 
for a USGBC LEED®-NC urban heat island (roofs) poin t; glass fiber mat 
base, ceramically colored/UV resistant mineral surf ace granules across 
entire face of shingle; two-piece laminated shingle . 

2. � Weight: 250 pounds per square (100 square feet) (14 .6 kg/sq m). 

3. � Dimensions (overall): 13 1/4" x 38 3/4". 

4. � Weather Exposure: 5 5/8". 

5. � Color: As selected by Architect from manufacturer’s  standards. 

2.2 � ROOFING NAILS 

A. � ASTM F1667; Type I, Style 20, galvanized steel, def ormed shanks, with heads 
9.5 mm to 11 mm (3/8 inch to 7/16 inch) diameter. 

B. � Use nails 32 mm (1-1/4 inches) long for shingles an d 19 mm (3/4-inch long) 
for felt. 

2.3 � ROOFING FELT 

A. � Eaves Protection: ASTM D 1970 sheet barrrer of self -adhering rubberized 
asphalt membrane shingle underlayment having intern al reinforcement, and 
"split" back plastic realease film; provide materia l with warranty equal 
in duration to that of shingles being applied. 

B. � Underlayment: ASTM D 6757; asphaltimpregnated fiber glass-reinforced 
organic felt designed for use on roofdecks as a wat er-resistant layer beneath 
roofing shingles. 

C. � Waterproofing Underlayment: ASTM D 1970 sheet barri er of self-adhering 
rubberized asphalt  membrane shingle underlayment h aving internal 
reinforcement, and “split” back plastic release fil m; Use in ‘low-slope’ 
areas  (below 4:12, but no less than 2:12); provide  material with warranty 
equal in duration to that of shingles being applied . 
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PART 3 - �EXECUTION 

3.1 � PREPARATION 

A. � Roof surfaces shall be sound, reasonably smooth and  free from defects which 
would interfere with roofing installation. 

B. � Roof accessories, vent pipes and other projections through the roof must 
be in place and roof flashing installed or ready fo r installation before 
laying shingles. 

3.2 � INSTALLATION – EAVE ICE DAM PROTECTION 

A. � Place eave edge and gable edge metal flashing tight  with fascia boards. 
Weather-lap joints 2 inches (50 mm). Secure flange with nails spaced 8 inches 
(200 mm) on center. 

B. � Extend eave protection membrane minimum 24 inches ( 640 mm) up slope 
 beyond interior face of exterior wall. 

3.3 � INSTALLATION – PROTECTION UNDERLAYMENT 

A. � Roof Slope Between 2:12 and 4:12: Apply one layer o f underlayment over all 
areas not protected at eaves, with ends and edges w eather-lapped per 
application instructions. Stagger end-laps each con secutive layer. Nail in 
place. 

B. � Roof Slope Between 2:12 and 4:12: Apply two layers of asphaltimpregnated 
fiberglass-reinforced organic felt or D4869 underla yment over areas not 
protected by eave ice damm protection at eaves with  ends and edges 
weather-lapped minimum 19 inches (480 mm). Stagger end laps each consecutive 
layer. Nail in place. 

C. � Roof Slope 4:12 or Greater: Install one layer aspha lt felt shingle 
underlayment perpendicular to slope of roof and lap  minimum 4 inches (100 
mm) over each eave protection. 

D. � Weather-lap and seal watertight with asphalt roofin g cement items projecting 
through or mounted on roof. Avoid contact of solven t-based cements with 
protection underlayment. 

3.4 � LAYING 

A. � Lay felt under shingles over entire roof. 

B. � Install asphalt felt underlayment, lapping a minimu m of 100 mm (4 inches) 
at ends, 50 mm (2 inches) at head and 300 mm (12 in ches) over ridge. Extend 
felt 13 mm (1/2 inch) beyond edges of roof. Nail fe lt 125 mm (5 inches) on 
centers along laps. 

C. � At eaves, install strip of 41 Kg (90 pound) mineral  surface roll roofing 
not less than 460 mm (18 inches) wide and starter c ourse of roof shingles 
with tabs reversed. Both shall overhang lower edge of roof 13 mm (1/2 inch). 

D. � Lay shingles with maximum exposure of 125 mm (5 inc hes). Nail shingles in 
accordance with manufacturer's published directions . 

3.5 � METAL DRIP EDGES 

A. � At rakes, install metal drip edges made of painted aluminum specified under 
Section 0760 00, FLASHING AND SHEET METAL. Apply th e metal drip edge directly 
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over the underlayment along the rakes. 

B. � Secure metal drip edges with compatible nails space d not more than 250 mm 
(10 inches) on center along the inner edges. 

3.6 � FLASHINGS 

A. � Provide metal flashings specified under Section 07 60 00, FLASHING AND SHEET 
METAL at the intersections of roofs, adjoining wall s, or projections through 
the deck such as chimneys and vent stacks. Give car eful attention to the 
installation of all flashings. 

3.7 � RIDGE 

A. � Bend each shingle lengthwise down center to provide  equal exposure on each 
side of ridge.  Beginning at one end of ridge, appl y shingles with maximum 
125 mm (5 inches) exposure. 

B. � Secure each shingle with one nail on each side, 210  mm (8 1/2 inches) back 
from exposed end and one inch up from edge. 

3.8 � VALLEY FLASHING 

A. � Install metal valley flashing shown and as specifie d under Section 07 60 
00, FLASHING AND SHEET METAL. 

B. � Secure valley flashing in accordance with shingle m anufacturer's printed 
instructions. 

C. � Expose flashing in open portion of valley a minimum  of 125 mm (5 inches) 
and lap the shingles over the flashing a minimum of  125 mm (5 inches). 

3.9 � ROOF ACCESSORIES 

A. � Install ridge  and roof vents, as specified under S ection 07 71 00, ROOF 
ACCESSORIES prior to placing shingles. 

B. � Lap shingles over the accessories flashing a minimu m of 125 mm (5 inches). 

- - - E N D - - - �



Lebanon VA Medical Center 
Behavioral Health Complex 
Lebanon, PA 17042 

May 18, 2012  
Issued for Bid  

VA Project No. 595-109  
Project No. 3468  

 

 074600-1   
�

SECTION 07 46 00  
 

FIBER-CEMENT SIDING, TRIM AND SOFFIT  

PART 1 - �GENERAL 

1.1 � DESCRIPTION 
 

A. Section Includes: 
 

1. Fiber-cement siding. 
 

2. Fiber-cement soffit. 
 

3. Fiber-cement door and window trim, fascia and ba ttens. 

1.2 � RELATED SECTIONS 
 

A. Section 01 81 13, SUSTAINABLE DESIGN REQUIREMENT S for additional LEED 
 

requirements. 
 

B. Section 01 81 19, INDOOR AIR QUALITY REQUIREMENT S for VOC limit.  
C. Section 04 43 13, MASONRY VENEER SYSTEM. 
D. Section 07 60 00, FLASHING AND SHEET METAL. 
E. Section 07 92 00, JOINT SEALANTS. 

 

1.3 � SUBMITTALS 

A. � Product Data: For each type of product indicated.  Include construction details, 
material descriptions, dimensions of individual com ponents and profiles, and 
finishes. 

B. � Samples: For siding and soffit including related ac cessories.  

C. � Samples: For each type, color, texture, and pattern  required. 

1. � 12-inch-(300-mm-)long-by-actual-width Sample of sid ing. 
 

2. � 12-inch-(300-mm-)long-by-actual-width Sample of sof fit. 
 

3. � 12-inch-(300-mm-)long-by-actual-width Samples of tr im and accessories. 

D. � Qualification Data: For qualified siding Installer.  
 

E. � Product Certificates: For each type of siding and s offit, from manufacturer. 

F. � Warranty:  Sample of special warranty. 

G. � Maintenance Data: For each type of siding and soffi t and related accessories 
to include in maintenance manuals. 

H. � LEED Submittals: 
 

1. Credits  MR  4.1  &  4.2:   For  products  havin g  recycled  content, 
documentation indicating percentages by weight of p ost-consumer and 
pre-consumer recycled content. 

a. Include statement indicating costs for each prod uct containing recycled 
content. 
 

2. Credits MR 5.1 & 5.2:  For products manufactured  within 500 miles of project 
site and whose raw materials are extracted, harvested or rec overed, within 500 
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miles of the project site, documentation indicating  the location and distance 
of material manufacturer and point of extraction, h arvest, or recovery for each 
raw material from the Project site. 

a. Include statement indicating cost for each regio nal material and the 
fraction by weight that is considered regional. 
 

1.4 � QUALITY ASSURANCE 

A. � Labeling: Provide fiber-cement siding that is teste d and labeled according 
 to ASTM C 1186 by a qualified testing agency accep table to authorities 
 having jurisdiction. 

B. � Source Limitations: Obtain each type, color, textur e, and pattern of 

C. �  siding and soffit, including related accessories, from single source 
  from single manufactureSustainability Requirement s: 

 1.  Recycled Content: Siding products to contain a  minimum of 30% fly  
     ash, a post-industrial (pre-consumer) recycled  material.  
 2.  Sustainably Harvested Wood: Sustainably manage d forests ensure that 
     wood is grown, harvested, and processed in acc ordance with the  
     principles of sustainability. 
   3.  Raw materials used to manufacture Fiber Ceme nt siding 
products are       to be sourced from within 500 mi les of our plants to 
reduce        transportation impacts. 
 
1.5  DELIVERY, STORAGE, AND HANDLING  
 

A. Store materials in a dry, well-ventilated, weath ertight place. 
 
1.6  COORDINATION 
 

A. Coordinate installation with flashings and other  adjoining construction to 
ensure proper sequencing. 

 
1.7  WARRANTY    A. Special Warranty:  Standard form in which man ufacturer agrees 
to repair 
      or replace siding and soffit that fail(s) in materials or workmanship  
 within specified warranty period. 

1. Failures include, but are not limited to, the fo llowing: 
 

a. Structural failures including cracking, deformin g, and fading. 
 

b. Deterioration of metals,  metal  finishes, and o ther materials 
beyond    normal weathering. 

2. Fading is defined as loss of color, after cleani ng with product    
recommended by manufacturer. 
3. Warranty Period: 50 years from date of Substanti al Completion. 

PART 2 - �PRODUCTS 
 
2.1  MANUFACTURERS 
 

A. Basis-of-Design Product: Subject to compliance w ith requirements, provide    
  James Hardie; HardiePlank, Smooth Lap Siding; Col orPlus - HZ5 or comparable 
  product by one of the following: 

1. Cemplank. 
 

2. GAF Materials Corporation. 
 

3. CertainTeed 
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4. Nichiha Fiber Cement. 
 
2.2  FIBER-CEMENT SIDING AND SOFFIT 
 

A. General:  ASTM C 1186, Type A, Grade II, fiber-c ement board, noncombustible 
 when tested according to ASTM E 136; with a flame- spread index of 25 or less 
 when tested according to ASTM E 84. 

B. Horizontal Lap Siding:   

1. Size:  7-1/2 inches high by 12 feet long by 5/16  inch thick. 
2. Style: Smooth Lap Siding.   3. Factory Priming:  Manufacturer's standard 
acrylic primer.  
   4. Factory Finish: Factory applied ColorPlus Tec hnology  
   a. Color: As seleceted by Architect from Manufac turer's standard  
     colors.  

E. Soffit: Combination of ventilated and non-vented . 1. Size:  12 
inches wide by 12 feet long by 1/4 inch thick. 
2. Style:  Vented Smooth and Non-Vented Smooth. 
3. Factory Priming: Manufacturer's standard acrylic  primer. 
4. Factory Finish: Factory applied ColorPlus Technology  
 a. Color: As seleceted by Architect from Manufactu rer's standard  
    colors.  

 
2.3  ACCESSORIES 
 

A. Siding  Accessories,  General:  Provide starter strips, edge trim, outside  
  and inside corner caps, and other items as recomm ended by siding   
  manufacturer for building configuration. 

1. Provide accessories made from same material as a nd matching color 
and texture of adjacent siding unless otherwise ind icated. 

2. Trim/Fascia:  3-1/2 to 11-1/4 inches wide by 12 feet long by 7/16 inch               
thick. 
3. Trim:  4/4, 1-3/4 to 11-1/4 inches wide by 12 fe et long by 3/4 inch                
thick. 

B. Flashing:  Provide flashing complying with Secti on 07 60 00, FLASHING AND  
  SHEET METAL at window and door heads and where in dicated. 

C. Sealant:  Paintable, 100 percent acrylic latex caul k complying with  
  ASTM C 920.  

D. Fasteners: 
 

1. For fastening to metal, use ribbed bugle-head sc rews of sufficient  
   length to penetrate a minimum of 1/4 inch (6 mm) , or three screw-        
    threads, into substrate. 
2. For fastening fiber cement, use hot-dip galvaniz ed fasteners. 

PART 3 - �EXECUTION 
 
3.1  EXAMINATION 
 

A. Examine substrates for compliance with requireme nts for installation   
  tolerances and other conditions affecting perform ance of siding and 
soffit   and related accessories. 
B. Proceed with installation only after unsatisfact ory conditions have been  
 corrected. 

 
3.2  PREPARATION 
 

A. Clean substrates of projections and substances d etrimental to application. 
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B. Do not begin installation until unacceptable condit ions have been  
  corrected.  

 
3.3  INSTALLATION 
  

    A. General:  Comply with siding and soffit manu facturer's written   
   installation instructions applicable to products  and applications 
indicated   unless more stringent requirements appl y. 

1. Do not install damaged components. 
2. Center nails in elongated nailing slots without binding siding to allow     
for thermal movement. 

B. Install fiber-cement siding and soffit and relat ed accessories. 
1. Install fasteners no more than 24 inches (600 mm ) o.c. 

 

C. Install joint sealants as specified in Section 0 7 92 00, JOINT SEALANTS 
and to produce a weathertight installation. 

 
    D. Joints in Horizontal Siding:  Avoid joints in lap s iding except at  
  corners; where joints are inevitable stagger join ts between successive 
  courses.  
    E. Do not install siding less than 6 inches (15 0 mm) from surface of  
  ground nor closer than 1 inch (25 mm) to roofs, p atios, porches, and  
  other surfaces where water may collect. 
    F. After installation, seal all joints except l ap joints of lap siding.   
  Seal around all penetrations.  Paint all exposed cut edges. 
 
3.4  ADJUSTING AND CLEANING 
 

A. Remove damaged, improperly installed, or otherwi se defective materials and    
  replace with new materials complying with specifi ed requirements. 
B. Clean finished surfaces according to manufacture r's written instructions and 
  maintain in a clean condition during construction . 

 
- - -END- - - 
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SECTION 07 60 00 

FLASHING AND SHEET METAL 
 

PART 1 - �GENERAL 

1.1 � DESCRIPTION 

A. � Formed sheet metal work for wall and roof flashing,  copings, roof edge metal, 
fasciae, drainage specialties, and formed expansion  joint covers are 
specified in this section. 

1.2 � RELATED WORK 

A. � Membrane base flashings and stripping: . 

B. � Flashing components of factory finished roofing and  wall systems:  Division 
07 roofing and wall system sections. 

C. � Joint Sealant: Section 07 92 00, JOINT SEALANTS. 

D. � Color of factory coated exterior architectural meta l and anodized aluminum 
items: Section 09 06 00, SCHEDULE FOR FINISHES. 

E. � Integral flashing component of manufactured roof sp ecialties and 
accessories or equipment: Section 07 71 00, ROOF SP ECIALTIES, Division 22, 
PLUMBING sections and Division 23 HVAC sections. 

F. � Paint materials and application: Section 09 91 00, PAINTING. 

G. � Flashing of Roof Drains: Section 22 14 00, FACILITY  STORM DRAINAGE. 

1.3 � APPLICABLE PUBLICATIONS 

A. � Publications listed below for a part of this specif ication to the extent 
referenced. Publications are referenced in the text  by the basic designation 
only. Editions of applicable publications current o n date of issue of bidding 
documents apply unless otherwise indicated. 

B. � Aluminum Association (AA): 

1. � AA-C22A41 Aluminum Chemically etched medium matte, with clear 
anodic coating, Class I Architectural, 0.7-mil thic k. 

2. � AA-C22A42 Chemically etched medium matte, with inte grally colored 
anodic coating, Class I Architectural, 0.7 mils thi ck. 

3. � AA-C22A44 Chemically etched medium matte with elect rolytically 
deposited metallic compound, integrally colored coa ting Class I 
Architectural, 0.7-mil thick finish. 

C. � American National Standards Institute/Single-Ply Ro ofing Institute 
(ANSI/SPRI): 

1. � ANSI/SPRI ES-1-03 Wind Design Standard for Edge Sys tems Used with Low 
Slope Roofing Systems. 

D. � American Architectural Manufacturers Association (A AMA): 

1. � AAMA 620 Voluntary Specification for High Performan ce Organic Coatings 
on Coil Coated Architectural Aluminum. 
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2. � AAMA 621 Voluntary Specification for High Performan ce Organic Coatings 
on Coil Coated Architectural Hot Dipped Galvanized (HDG) and 
Zinc-Aluminum Coated Steel Substrates. 

E. � ASTM International (ASTM): 

1. � A167-99(R 2009) Stainless and Heat-Resisting Chromi um-Nickel 
Steel Plate, Sheet, and Strip 

2. � A653/A653M-09 Steel Sheet Zinc-Coated (Galvanized) or Zinc Alloy Coated 
(Galvanized) by the Hot- Dip Process 

3. � B32-04   Solder Metal 

4. � B209-07  Aluminum and Aluminum-Alloy Sheet and Plat e 

5. � B370-03  Copper Sheet and Strip for Building Constr uction 

6. � D173-03  Bitumen-Saturated Cotton Fabrics Used in R oofing and 
Waterproofing 

7. � D412-06  Vulcanized Rubber and Thermoplastic Elasto mers-Tension 

8. � D1187-97 (R2002) Asphalt Base Emulsions for Use as Protective 
Coatings for Metal 

9. � D1784-08  Rigid Poly (Vinyl Chloride) (PVC) Compoun ds and 
Chlorinated Poly (Vinyl Chloride) (CPVC) Compounds 

10. � D3656-07  Insect Screening and Louver Cloth Woven f rom 
Vinyl-Coated Glass Yarns 

11. � D4586-07  Asphalt Roof Cement, Asbestos Free 

F. � Sheet Metal and Air Conditioning Contractors Nation al Association (SMACNA): 
Architectural Sheet Metal Manual. 

G. � National Association of Architectural Metal Manufac turers (NAAMM): 

1. � AMP 500-06 Metal Finishes Manual 

H. � Federal Specification (Fed. Spec): 

1. � A-A-1925A  Shield, Expansion; (Nail Anchors) 

2. � UU-B-790A  Building Paper, Vegetable Fiber 

I. � International Code Commission (ICC): International Building Code, Current 
Edition 

1.4 � PERFORMANCE REQUIREMENTS 

A. � Wind Uplift Forces:  Resist the following forces pe r FM Approvals 1-49: 

1. � Wind Zone 3:  2.20 to 4.98 kPa (46 to 104 lbf/sq. f t.):  9.96-kPa 
(208-lbf/sq. ft.) perimeter uplift force, 14.94-kPa  (312-lbf/sq. ft.) 
corner uplift force, and 4.98-kPa (104-lbf/sq. ft.)  outward force. 

B. � Wind Design Standard:  Fabricate and install roof-e dge flashings tested per 
ANSI/SPRI ES-1 to resist design pressure indicated on Drawings. 

1.5 � SUBMITTALS 

A. � Submit in accordance with Section 01 33 23, SHOP DR AWINGS, PRODUCT DATA, 
AND SAMPLES. 

B. � Shop Drawings: For all specified items, including: 
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1. � Flashings 

2. � Gutter and Conductors 

C. � Manufacturer's Literature and Data: For all specifi ed items, including: 

1. � Two-piece counterflashing 

2. � Thru wall flashing 

3. � Nonreinforced, elastomeric sheeting 

D. � Certificates: Indicating compliance with specified finishing requirements, 
from applicator and contractor. 

PART 2 - �PRODUCTS 

2.1 � FLASHING AND SHEET METAL MATERIALS 

A. � Stainless Steel: ASTM A167, Type 302B, dead soft te mper. 

B. � Aluminum Sheet: ASTM B209, alloy 3003-H14. Except a lloy used for color 
anodized aluminum shall be as required to produce s pecified color. Alloy 
required to produce specified color shall have the same structural 
properties as alloy 3003-H14.  

C. � Nonreinforced, Elastomeric Sheeting: Elastomeric su bstances reduced to 
thermoplastic state and extruded into continuous ho mogenous sheet (0.056 
inch) thick. Sheeting shall have not less than 7 MP a (1,000 psi) tensile 
strength and not more than 7 percent tension-set at  50 percent elongation 
when tested in accordance with ASTM D412. Sheeting shall show no cracking 
or flaking when bent through 180 degrees over a 1 m m (1/32 inch) diameter 
mandrel and then bent at same point over same size mandrel in opposite 
direction through 360 degrees at temperature of -30 ° C (-20° F). 

2.2 � FLASHING ACCESSORIES 

A. � Solder: ASTM B32; flux type and alloy composition a s required for use with 
metals to be soldered. 

B. � Rosin Paper: Fed-Spec. UU-B-790, Type I, Grade D, S tyle 1b, Rosin-sized 
sheathing paper, weighing approximately 3 Kg/10 m²(  6 lbs/100 sf). 

C. � Bituminous Paint: ASTM D1187, Type I. 

D. � Fasteners: 

1. � Use copper, copper alloy, bronze, brass, or stainle ss steel for copper 
and copper clad stainless steel, and stainless stee l for stainless steel 
and aluminum alloy. Use galvanized steel or stainle ss steel for 
galvanized steel. 

2. � Nails: 

a. � Minimum diameter for aluminum nails 3 mm (0.105 inc h). 

b. � Minimum diameter for stainless steel nails: 2 mm (0 .095 inch) and 
annular threaded. 

c. � Length to provide not less than 22 mm (7/8 inch) pe netration into 
anchorage. 

3. � Rivets: Not less than 3 mm (1/8 inch) diameter. 

4. � Expansion Shields: Fed Spec A-A-1925A. 
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E. � Sealant: As specified in Section 07 92 00, JOINT SE ALANTS for exterior 
locations. 

F. � Insect Screening: ASTM D3656, 18 by 18 regular mesh . 

G. � Roof Cement: ASTM D4586. 

2.3 � SHEET METAL THICKNESS 

A. � Except as otherwise shown or specified use thicknes s or weight of sheet metal 
as follows: 

B. � Concealed Locations (Built into Construction): 

1. � Stainless steel: 0.25 mm (0.010 inch) thick. 

C. � Exposed Locations: 

1. � Stainless steel: 0.4 mm (0.015 inch). 

D. � Thickness of aluminum or galvanized steel is specif ied with each item. 

2.4 � FABRICATION, GENERAL 

A. � Jointing: 

1. � In general, copper, stainless steel and copper clad  stainless steel 
joints, except expansion and contraction joints, sh all be locked and 
soldered. 

2. � Jointing of copper over 0.5 Kg (20 oz) weight or st ainless steel over 
0.45 mm (0.018 inch) thick shall be done by lapping , riveting and 
soldering. 

3. � Joints shall conform to following requirements: 

a. � Flat-lock joints shall finish not less than 19 mm ( 3/4 inch) wide. 

b. � Lap joints subject to stress shall finish not less than 25 mm (1 inch) 
wide and shall be soldered and riveted. 

c. � Unsoldered lap joints shall finish not less than 10 0 mm (4 inches) 
wide. 

4. � Flat and lap joints shall be made in direction of f low. 

5. � Edges of  nonreinforced elastomeric sheeting and po lyethylene coated 
copper shall be jointed by lapping not less than 10 0 mm (4 inches) in 
the direction of flow and cementing with asphalt ro of cement or sealant 
as required by the manufacturer's printed instructi ons. 

6. � Soldering: 

a. � Pre tin both mating surfaces with solder for a widt h not less than 
38 mm (1-1/2 inches) of uncoated copper, stainless steel, and copper 
clad stainless steel. 

b. � Wire brush to produce a bright surface before solde ring lead coated 
copper. 

c. � Treat in accordance with metal producers recommenda tions other sheet 
metal required to be soldered. 

d. � Completely remove acid and flux after soldering is completed. 

B. � Expansion and Contraction Joints: 
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1. � Fabricate in accordance with the Architectural Shee t Metal Manual 
recommendations for expansion and contraction of sh eet metal work in 
continuous runs. 

2. � Space joints as shown or as specified. 

3. � Space expansion and contraction joints for copper, stainless steel, and 
copper clad stainless steel at intervals not exceed ing 7200 mm (24 feet). 

4. � Space expansion and contraction joints for aluminum  at intervals not 
exceeding 5400 mm (18 feet), except do not exceed 3 000 mm (10 feet) for 
gravel stops and fascia-cant systems. 

5. � Fabricate slip-type or loose locked joints and fill  with sealant unless 
otherwise specified. 

6. � Fabricate joint covers of same thickness material a s sheet metal served. 

C. � Cleats: 

1. � Fabricate cleats to secure flashings and sheet meta l work over 300 mm 
(12 inches) wide and where specified. 

2. � Provide cleats for maximum spacing of 300 mm (12 in ch) centers unless 
specified otherwise. 

3. � Form cleats of same metal and weights or thickness as the sheet metal 
being installed unless specified otherwise. 

4. � Fabricate cleats from 50 mm (2 inch) wide strip. Fo rm end with not less 
than 19 mm (3/4 inch) wide loose lock to item for a nchorage. Form other 
end of length to receive nails free of item to be a nchored and end edge 
to be folded over and cover nail heads. 

D. � Edge Strips or Continuous Cleats: 

1. � Fabricate continuous edge strips where shown and sp ecified to secure 
loose edges of the sheet metal work. 

2. � Except as otherwise specified, fabricate edge strip s or minimum 0.6 mm 
(0.024 inch) thick stainless steel.  1.25 mm (0.050  inch) thick aluminum.  

3. � Use material compatible with sheet metal to be secu red by the edge strip. 

4. � Fabricate in 3000 mm (10 feet) maximum lengths with  not less than 19 mm 
(3/4 inch) loose lock into metal secured by edge st rip. 

5. � Fabricate Strips for fascia anchorage to extend bel ow the supporting wood 
construction to form a drip and to allow the flashi ng to be hooked over 
the lower edge at least 19 mm (3/4 inch). 

6. � Fabricate anchor edge maximum width of 75 mm (3 inc hes) or of sufficient 
width to provide adequate bearing area to insure a rigid installation 
using 1 Kg (32 oz) copper 0.8 mm (0.031 inch) thick  stainless steel. 

E. � Drips: 

1. � Form drips at lower edge of sheet metal counter-fla shings (cap 
flashings), fascias, gravel stops, wall copings, by  folding edge back 
13 mm (1/2 inch) and bending out 45 degrees from ve rtical to carry water 
away from the wall. 

2. � Form drip to provide hook to engage cleat or edge s trip for fastening 
for not less than 19 mm (3/4 inch) loose lock where  shown. 
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F. � Edges: 

1. � Edges of flashings concealed in masonry joints oppo site drain side shall 
be turned up 6 mm (1/4 inch) to form dam, unless ot herwise specified or 
shown otherwise. 

2. � Finish exposed edges of flashing with a 6 mm (1/4 i nch) hem formed by 
folding edge of flashing back on itself when not ho oked to edge strip 
or cleat. Use 6 mm (1/4 inch) minimum penetration b eyond wall face with 
drip for through-wall flashing exposed edge. 

3. � All metal roof edges shall meet requirements of IBC , current edition. 

G. � Metal Options: 

1. � Where options are permitted for different metals us e only one metal 
throughout. 

2. � Stainless steel may be used in concealed locations for fasteners of other 
metals exposed to view. 

2.5 � FINISH 

A. � Use same finish on adjacent metal or components and  exposed metal surfaces 
unless specified or shown otherwise. 

B. � In accordance with NAAMM Metal Finishes Manual, unl ess otherwise specified. 

C. � Finish exposed metal surfaces as follows, unless sp ecified otherwise: 

1. � Stainless Steel: Finish No. 2B or 2D. 

2. � Aluminum: 

a. � Fluorocarbon Finish: AAMA 605, high performance org anic coating. 

3. � Steel and Galvanized Steel: 

a. � Manufacturer's finish: 

1) � Fluorocarbon Finish: AAMA 605, high performance org anic coating. 

2.6 � THROUGH-WALL FLASHINGS 

A. � Form through-wall flashing to provide a mechanical bond or key against 
lateral movement in all directions. Install a sheet  having 2 mm (1/16 inch) 
deep transverse channels spaced four to every 25 mm  (1 inch), or ribbed 
diagonal pattern, or having other deformation unles s specified otherwise. 

1. � Fabricate in not less than 2400 mm (8 feet) lengths ; 3000 mm (10 feet) 
maximum lengths. 

2. � Fabricate so keying nests at overlaps. 

B. � For Masonry Work When Concealed Except for Drip: 

1. � Either copper, stainless steel, or copper clad stai nless steel. 

2. � Form an integral dam at least 5 mm (3/16 inch) high  at back edge. 

3. � Form exposed portions of flashing with drip, approx imately 6 mm (1/4 inch) 
projection beyond wall face. 

C. � For Masonry Work When Exposed Edge Forms a Receiver  for Counter Flashing: 

1. � Use same metal and thickness as counter flashing. 
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2. � Form an integral dam at least 5 mm (3/16 inch) high  at back edge. 

3. � Form exposed portion as snap lock receiver for coun ter flashing upper 
edge. 

D. � Window Sill Flashing and Lintel Flashing: 

1. � Use either copper, stainless steel, copper clad sta inless steel plane 
flat sheet, or nonreinforced elastomeric sheeting, bituminous coated 
copper, copper covered paper, or polyethylene coate d copper. 

2. � Fabricate flashing at ends with folded corners to t urn up 5 mm (3/16 inch) 
in first vertical masonry joint beyond masonry open ing. 

3. � Turn up back edge as shown. 

4. � Form exposed portion with drip as specified or rece iver. 

E. � Door Sill Flashing: 

1. � Where concealed, use either 0.5 Kg (20 oz) copper, 0.5 mm (0.018 inch) 
thick stainless steel, 0.5 mm (0.018 inch) thick co pper clad stainless 
steel. 

2. � Where shown on drawings as combined counter flashin g under threshold, 
sill plate, door sill, or where subject to foot tra ffic, use either 0.6 
Kg (24 ounce) copper, 0.6 mm (0.024 inch) stainless  steel, or 0.6 mm (0.024 
inch) thick stainless steel. 

3. � Fabricate flashing at ends to turn up 5 mm (3/16 in ch) in first vertical 
masonry joint beyond masonry opening with folded co rners. 

2.7 � BASE FLASHING 

A. � Use metal base flashing at vertical surfaces inters ecting built-up roofing 
without cant strips or where shown. 

1. � Use either copper, or stainless steel, thickness sp ecified unless 
specified otherwise. 

2. � When flashing is over 250 mm (10 inches) in vertica l height or horizontal 
width use either Kg (20 oz) copper or 0.5 mm (0.018  inch) stainless steel. 

3. � Use either copper, or stainless steel at pipe flash ings. 

B. � Fabricate metal base flashing up vertical surfaces not less than 200 mm (8 
inch) nor more than 400 mm (16 inch). 

C. � Fabricate roof flange not less than 100 mm (4 inche s) wide unless shown 
otherwise. When base flashing length exceeds 2400 m m (8 feet) form flange 
edge with 13 mm (1/2 inch) hem to receive cleats. 

D. � Form base flashing bent from strip except pipe flas hing. Fabricate ends for 
riveted soldered lap seam joints. Fabricate expansi on joint ends as 
specified. 

E. � Pipe Flashing: (Other than engine exhaust or flue s tack) 

1. � Fabricate roof flange not less than 100 mm (4 inche s) beyond sleeve on 
all sides. 

2. � Extend sleeve up and around pipe and flange out at bottom not less than 
13 mm (1/2 inch) and solder to flange and sleeve se am to make watertight. 

3. � At low pipes 200 mm (8 inch) to 450 mm (18 inch) ab ove roof: 
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a. � Form top of sleeve to turn down into the pipe at le ast 25 mm (1 inch). 

b. � Allow for loose fit around and into the pipe. 

4. � At high pipes and pipes with goosenecks or other ob structions which would 
prevent turning the flashing down into the pipe: 

a. � Extend sleeve up not less than 300 mm (12 inch) abo ve roofing. 

b. � Allow for loose fit around pipe. 

2.8 � HANGING GUTTERS 

A. � Fabricate gutters of not less than 0.03225 mm (0.05 1 inch) thick Prefinished 
Aluminum . 

1. � Gutter Profile: Half round according to SMACNA's "A rchitectural Sheet 
Metal Manual."  

B. � Fabricate hanging gutters in sections not less than  2400 mm (8 feet) long, 
except at ends of runs where shorter lengths are re quired. 

C. � Building side of gutter shall be not less than 38 m m (1-1/2 inches) higher 
than exterior side. 

D. � Gutter Bead: Stiffen outer edge of gutter by foldin g edge over approximately 
19 mm (3/4 inch) toward roof and down approximately 19 mm (3/4 inch) unless 
shown otherwise. 

E. � Gutter Spacers: 

1. � Fabricate of same material and thickness as gutter.  

2. � Fabricate 25 mm (1 inch) wide strap and fasten to g utters not over 900 
mm (36 inches) on center. 

3. � Turn back edge up 25 mm (1 inch) and lap front edge  over gutter bead. 

4. � Rivet and solder to gutter except rivet and seal to  aluminum. 

F. � Outlet Tubes: 

1. � Form outlet tubes to connect gutters to conductors of same metal and 
thickness as gutters extend into the conductor 75 m m (3 inch). Flange 
upper end of outlet tube 13 mm (1/2 inch). 

2. � Lock and solder longitudinal seam except use sealan t in lieu of solder 
with aluminum. 

3. � Solder tube to gutter.Seal aluminum tube to gutter and rivet to gutter. 

G. � Gutter Brackets: 

1. � Fabricate of same metal as gutter. Use [[ 5 mm x 25 mm ][(3/16 by 1 inch) 
][( 1/4 by 1 inch) aluminum ]. 

2. � Fabricate to gutter profile. 

3. � Drill two 5 mm (3/16 inch) diameter holes in anchor  leg for countersunk 
flat head screws. 

2.9 � CONDUCTORS (DOWNSPOUTS) 

A. � Fabricate conductors of same metal and thickness as  gutters in sections 
approximately 3000 mm (10 feet) long with 19 mm (3/ 4 inch) wide flat locked 
seams. 
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1. � Fabricate open face channel shape with hemmed longi tudinal edges. 

B. � Fabricate elbows by mitering, riveting, and solderi ng except seal aluminum 
in lieu of solder. Lap upper section to the inside of the lower piece. 

C. � Fabricate conductor brackets or hangers of same mat erial as conductor, 2 
mm (1/16 inch) thick by 25 mm (1 inch) minimum widt h. Form to support 
conductors 25 mm (1 inch) from wall surface in acco rdance with Architectural 
Sheet Metal Manual Plate 34, Design C for rectangul ar shapes and E for round 
shapes. 

D. � Conductor Heads: 

1. � Fabricate of same material as conductor. 

2. � Fabricate conductor heads to not less than 250 mm ( 10 inch) wide by 200 
mm (8 inch) deep by 200 mm (8 inches) from front to  back. 

3. � Form front and side edges channel shape not less th an 13 mm (1/2 inch) 
wide flanges with edge hemmed. 

4. � Slope bottom to sleeve to conductor or downspout at  not less than 60 degree 
angle. 

5. � Extend wall edge not less than 25 mm (1 inch) above  front edge. 

6. � Solder joints for water tight assembly. 

7. � Fabricate outlet tube or sleeve at bottom not less than 50 mm (2 inches) 
long to insert into conductor. 

PART 3 - �EXECUTION 

3.1 � INSTALLATION 

A. � General: 

1. � Install flashing and sheet metal items as shown in Sheet Metal and Air 
Conditioning Contractors National Association, Inc. , publication, 
ARCHITECTURAL SHEET METAL MANUAL, except as otherwi se shown or specified. 

2. � Apply Sealant as specified in Section 07 92 00, JOI NT SEALANTS. 

3. � Apply sheet metal and other flashing material to su rfaces which are 
smooth, sound, clean, dry and free from defects tha t might affect the 
application. 

4. � Remove projections which would puncture the materia ls and fill holes and 
depressions with material compatible with the subst rate. Cover holes or 
cracks in wood wider than 6 mm (1/4 inch) with shee t metal compatible 
with the roofing and flashing material used. 

5. � Coordinate with masonry work for the application of  a skim coat of mortar 
to surfaces of unit masonry to receive flashing mat erial before the 
application of flashing. 

6. � Apply a layer of 7 Kg (15 pound) saturated felt fol lowed by a layer of 
rosin paper to wood surfaces to be covered with cop per. Lap each ply 50 
mm (2 inch) with the slope and nail with large head ed copper nails. 

7. � Confine direct nailing of sheet metal to strips 300  mm (12 inch) or less 
wide. Nail flashing along one edge only. Space nail  not over 100 mm (4 
inches) on center unless specified otherwise. 
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8. � Install bolts, rivets, and screws where indicated, specified, or required 
in accordance with the SMACNA Sheet Metal Manual. S pace rivets at 75 mm 
(3 inch) on centers in two rows in a staggered posi tion. Use neoprene 
washers under fastener heads when fastener head is exposed. 

9. � Coordinate with roofing work for the installation o f metal base flashings 
and other metal items having roof flanges for ancho rage and watertight 
installation. 

10. � Nail continuous cleats on 75 mm (3 inch) on centers  in two rows in 
a staggered position. 

11. � Nail individual cleats with two nails and bend end tab over nail heads. 
Lock other end of cleat into hemmed edge. 

12. � Install flashings in conjunction with other trades so that flashings 
are inserted in other materials and joined together  to provide a water 
tight installation. 

13. � Where required to prevent galvanic action between d issimilar metal 
isolate the contact areas of dissimilar metal with sheet lead, waterproof 
building paper, or a coat of bituminous paint. 

14. � Isolate aluminum in contact with dissimilar metals others than 
stainless steel, white bronze or other metal compat ible with aluminum 
by: 

a. � Paint dissimilar metal with a prime coat of zinc-ch romate or other 
suitable primer, followed by two coats of aluminum paint. 

b. � Paint dissimilar metal with a coat of bituminous pa int. 

c. � Apply an approved caulking material between aluminu m and dissimilar 
metal. 

15. � Paint aluminum in contact with or built into mortar , concrete, 
plaster, or other masonry materials with a coat of bituminous paint. 

3.2 � THROUGH-WALL FLASHING 

A. � General: 

1. � Install continuous through-wall flashing between to p of concrete 
foundation walls and bottom of masonry building wal ls; at top of concrete 
floors; under masonry, concrete, or stone copings a nd elsewhere as shown. 

2. � Where exposed portions are used as a counterflashin gs, lap base flashings 
at least 100 mm (4 inches)and use thickness of meta l as specified for 
exposed locations. 

3. � Exposed edge of flashing may be formed as a receive r for two piece counter 
flashing as specified. 

4. � Terminate exterior edge beyond face of wall approxi mately 6 mm (1/4 inch) 
with drip edge where not part of counter flashing. 

5. � Turn back edge up 6 mm (1/4 inch) unless noted othe rwise where flashing 
terminates in mortar joint or hollow masonry unit j oint. 

6. � Terminate interior raised edge in masonry backup un it approximately 38 
mm (1-1/2 inch) into unit unless shown otherwise. 

7. � Under copings terminate both edges beyond face of w all approximately 6 
mm (1/4 inch) with drip edge. 
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8. � Lap end joints at least two corrugations, but not l ess than 100 mm (4 
inches). Seal laps with sealant. 

9. � Where dowels, reinforcing bars and fastening device s penetrate flashing, 
seal penetration with sealing compound. Sealing com pound is specified 
in Section 07 92 00, JOINT SEALANTS. 

10. � Coordinate with other work to set in a bed of morta r above and below 
flashing so that total thickness of the two layers of mortar and flashing 
are same as regular mortar joint. 

11. � Where ends of flashing terminate turn ends up 25 mm  (1 inch) and fold 
corners to form dam extending to wall face in verti cal mortar or veneer 
joint. 

12. � Turn flashing up not less than 200 mm (8 inch) betw een masonry or behind 
exterior veneer. 

13. � When flashing terminates in reglet extend flashing full depth into 
reglet and secure with lead or plastic wedges space d 150 mm (6 inch) on 
center. 

14. � Continue flashing around columns: 

a. � Where flashing cannot be inserted in column reglet hold flashing 
vertical leg against column. 

b. � Counterflash top edge with 75 mm (3 inch) wide stri p of saturated 
cotton unless shown otherwise. Secure cotton strip with roof cement 
to column. Lap base flashing with cotton strip 38 m m (1 1/2 inch). 

B. � Flashing at Top of Concrete Foundation Walls Where concrete is exposed. Turn 
up not less than 200 mm (8 inch) high and into maso nry backup mortar joint 
or reglet in concrete backup as specified. 

C. � Flashing at Top of Concrete Floors (except where sh elf angles occur): Place 
flashing in horizontal masonry joint not less than 200 mm (8 inch) below 
floor slab and extend into backup masonry joint at floor slab 38 mm (1-1/2 
inch). 

D. � Flashing at Veneer Walls: 

1. � Install near line of finish floors over shelf angle s or where shown. 

2. � Turn up against sheathing. 

3. � At stud framing, hem top edge 19 mm (3/4 inch) and secure to each stud 
with stainless steel fasteners through sheathing. 

4. � At concrete backing, extend flashing into reglet as  specified. 

5. � Coordinate with installation of waterproofing or as phalt felt for lap 
over top of flashing. 

E. � Lintel Flashing when not part of shelf angle flashi ng: 

1. � Install flashing full length of lintel to nearest v ertical joint in 
masonry over veneer. 

2. � Turn ends up 25 mm (1 inch) and fold corners to for m dam and extend end 
to face of wall. 

3. � Turn back edge up to top of lintel; terminate back edge as specified for 
back-up wall. 
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F. � Window Sill Flashing: 

1. � Install flashing to extend not less than 100 mm (4 inch) beyond ends of 
sill into vertical joint of masonry or veneer. 

2. � Turn back edge up to terminate under window frame. 

3. � Turn ends up 25 mm (1 inch) and fold corners to for m dam and extend to 
face of wall. 

G. � Door Sill Flashing: 

1. � Install flashing under bottom of plate sills of doo rs over curbs opening 
onto roofs. Extend flashing out to form counter fla shing or receiver for 
counter flashing over base flashing. Set in sealant . 

2. � Extend sill flashing 200 mm (8 inch) beyond jamb op ening. Turn ends up 
one inch in vertical masonry joint, extend end to f ace of wall. Join to 
counter flashing for water tight joint. 

3. � Where doors thresholds cover over waterproof membra nes install sill 
flashing over waterproof membrane under thresholds.  Extend beyond 
opening to cover exposed portion of waterproof memb rane and not less than 
150 mm (6 inch) beyond door jamb opening at ends. T urn up approximately 
6 mm (1/4 inch) under threshold. 

H. � Flashing at Masonry, Stone, or Precast Concrete Cop ings: 

1. � Install flashing with drips on both wall faces unle ss shown otherwise. 

2. � Form penetration openings to fit tight against dowe l or other item with 
edge turned up. Seal penetrations with sealant. 

3.3 � BASE FLASHING 

A. � Install where roof membrane type base flashing is n ot used and where shown. 

1. � Install flashing at intersections of roofs with ver tical surfaces or at 
penetrations through roofs, to provide watertight c onstruction. 

2. � Install metal flashings and accessories having flan ges extending out on 
top of the built-up roofing before final bituminous  coat and roof 
aggregate is applied. 

3. � Set flanges in heavy trowel coat of roof cement and  nail through flanges 
into wood nailers over bituminous roofing. 

4. � Secure flange by nailing through roofing into wood blocking with nails 
spaced 75 mm (3 inch) on centers or, when flange ov er 100 mm (4 inch) 
wide terminate in a 13 mm (1/2 inch) folded edge an chored with cleats 
spaced 200 mm (8 inch) on center. Secure one end of  cleat over nail heads. 
Lock other end into the seam. 

B. � For long runs of base flashings install in lengths of not less than 2400 
mm (8 feet) nor more than 3000 mm (10 feet). Instal l a 75 mm (3 inch) wide 
slip type, loose lock expansion joint filled with s ealant in joints of base 
flashing sections over 2400 mm (8 feet) in length. Lock and solder corner 
joints at corners. 

C. � Extend base flashing up under counter flashing of r oof specialties and 
accessories or equipment not less than 75 mm (3 inc h). 
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3.4 � ENGINE EXHAUST PIPE OR STACK FLASHING 

A. � Set collar where shown and secure roof tabs or flan ge of collar to structural 
deck with 13 mm (1/2 inch) diameter bolts. 

B. � Set flange of sleeve base flashing not less than 10 0 mm (4 inch) beyond collar 
on all sides as specified for base flashing. 

C. � Install hood to above the top of the sleeve 50 mm ( 2 inch) and to extend 
from sleeve same distance as space between collar a nd sleeve beyond edge 
not sleeve: 

1. � Install insect screen to fit between bottom edge of  hood and side of 
sleeve. 

2. � Set collar of hood in high temperature sealant and secure with one by 
3 mm (1/8 inch) bolt on stainless steel draw band t ype, or stainless steel 
worm gear type clamp. Install sealant at top of hea d. 

3.5 � HANGING GUTTERS 

A. � Hang gutters with high points equidistant from down spouts. Slope at not less 
than 1:200 (1/16 inch per foot). 

B. � Lap joints, except for expansion joints, at least 2 5 mm (1 inch) in the 
direction of flow. Rivet and seal or solder lapped joints. 

C. � Support gutters in brackets spaced not more than 60 0 mm (24 inch) on centers, 
brackets attached to facial or wood nailer by at le ast two screws or nails. 

1. � For copper or copper clad stainless steel gutters u se brass or bronze 
brackets. 

2. � For stainless steel gutters use stainless steel bra ckets. 

3. � For aluminum gutters use aluminum brackets or stain less steel brackets. 

4. � Use brass or stainless steel screws. 

D. � Secure brackets to gutters in such a manner as to a llow free movement of 
gutter due to expansion and contraction. 

E. � Gutter Expansion Joint: 

1. � Locate expansion joints midway between outlet tubes . 

2. � Provide at least a 25 mm (1 inch) expansion joint s pace between end baffles 
of gutters. 

3. � Install a cover plate over the space at expansion j oint. 

4. � Fasten cover plates to gutter section on one side o f expansion joint only. 

5. � Secure loose end of cover plate to gutter section o n other side of 
expansion joint by a loose-locked slip joint. 

F. � Outlet Tubes: Set bracket strainers loosely into gu tter outlet tubes. 

3.6 � CONDUCTORS (DOWNSPOUTS) 

A. � Where scuppers discharge into downspouts install co nductor head to receive 
discharge with back edge up behind drip edge of scu pper. Fasten and seal 
joint. Sleeve conductors to gutter outlet tubes and  fasten joint and joints 
between sections. 

B. � Set conductors plumb and clear of wall, and anchor to wall with two anchor 
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straps, located near top and bottom of each section  of conductor. Strap at 
top shall be fixed to downspout, intermediate strap s and strap at bottom 
shall be slotted to allow not less than 13 mm (1/2 inch) movement for each 
3000 mm (10 feet) of downspout. 

C. � Install elbows, offsets and shoes where shown and r equired. Slope not less 
than 45 degrees. 

- - - E N D - - - �
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SECTION 07 71 00 

ROOF SPECIALTIES 

PART 1 - �GENERAL 

1.1 � DESCRIPTION 

A. � This section specifies gravity ventilators. 

1.2 � RELATED WORK 

A. � Color and texture of finish: Section 09 06 00, SCHE DULE FOR FINISHES. Sealant 
material and installation: Section 07 92 00, JOINT SEALANTS. 

B. � General insulation: Section 07 21 13, THERMAL INSUL ATION. Rigid insulations 
for roofing: Section 07 22 00, ROOF AND DECK INSULA TION 

1.3 � QUALITY CONTROL 

A. � All roof accessories shall be the products of manuf acturers regularly 
engaged in producing the kinds of products specifie d. 

B. � Each accessory type shall be the same and be made b y the same manufacturer. 

C. � Each accessory shall be completely assembled to the  greatest extent possible 
before delivery to the site. 

1.4 � SUBMITTALS 

A. � Submit in accordance with Section 01 33 23, SHOP DR AWINGS, PRODUCT DATA, 
AND SAMPLES.  

B. � Samples: Representative sample panel of color anodi zed aluminum not less 
than 100 mm X 100 mm (four by four inches), except extrusions shall be a 
width not less than section to be used. Sample shal l show coating with 
integral color and texture and shall include manufa cturer's identifying 
label. 

C. � Shop Drawings: Each item specified showing design, details of construction, 
installation and fastenings. 

D. � Manufacturer's Literature and Data: Each item speci fied. 

E. � Certificates: Stating that aluminum has been given specified thickness of 
anodizing. 

1.5 � APPLICABLE PUBLICATIONS 

A. � The publications listed below form a part of this s pecification to the extent 
referenced. The publications are referenced in the text by the basic 
designation only. 

B. � Federal Specifications (Fed. Spec.): 

1. � RR-G-1602D   Grating, Metal, Other Than Bar Type (F loor, 
Except for Naval Vessels) 

C. � American Society for Testing and Material (ASTM): 

1. � A653/A653M-10  Steel Sheet, Zinc-Coated (Galvanized ) or Zinc- 
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    Iron Alloy-Coated (Galvannealed) By the Hot-Dip  
    Process 

2. � B209/209M-07  Aluminum and Aluminum Alloy-Sheet and  Plate 

3. � B221/221M-08  Aluminum-Alloy Extruded Bars, Rods, W ire,  
    Shapes, and Tubes 

4. � C612-10   Mineral Fiber Block and Board Thermal Ins ulation 

5. � D1187-97 (R2002) Asphalt-Base Emulsions for Use as Protective  
    Coatings for Metal 

D. � National Association of Architectural Metal Manufac turers (NAAMM): 

1. � AMP 500 Series  Metal Finishes Manual 

E. � American Architectural Manufacturers Association (A AMA): 

1. � 2605-11   High Performance Organic Coatings on   
    Architectural Extrusions and Panels. 

PART 2 - �PRODUCTS 

2.1 � MATERIALS 

A. � Aluminum, Extruded: ASTM B221/B221M. 

B. � Galvanized Sheet Steel: ASTM A526/A526M; G-90 coati ng. 

2.2 � LOW SILHOUETTE GRAVITY VENTILATORS 

A. � Fabricate base of 1 mm (0.04 inch) thick aluminum, and vent of 0.8 mm (0.032 
inch) thick aluminum. Height not to exceed 300 mm ( 12 inches) above top of 
roof curb. Design ventilators to withstand 137 Km ( 85 miles) per hour wind 
velocity. Provide ventilators with a removable 18 b y 18 mesh aluminum wire 
cloth insect screen. 

B. � Construct damper of the same material as the ventil ator and design to 
completely close opening or remain wide open. Hold damper in closed position 
by a brass chain and catch. Extend chains 300 mm (1 2 inches) below and engage 
catch when damper is closed. 

2.3 � FINISH 

A. � In accordance with NAAMM Amp 500 Series. 

B. � Fluorocarbon Finish: AAMA 2605.2 high performance o rganic coating. 

PART 3 - �EXECUTION 

3.1 � INSTALLATION 

A. � Install roof specialties where shown. 

B. � Secure with fasteners in accordance with manufactur e's printed installation 
instructions and approved shop drawings unless show n otherwise. 

C. � Coordinate to install insulation where shown; see S ection 07 21 13, THERMAL 
INSULATION and Section 07 22 00, ROOF AND DECK INSU LATION. 

D. � Comply with section 07 92 00, JOINT SEALANTS to ins tall sealants where 
manufactures installation instructions require seal ant. 
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E. � Coordinate with roofing work for installation of it ems in sequence to prevent 
water infiltration. 

1. � After completion of base flashing bend down cap fla shing flange and secure 
to blocking with screws. 

2. � Install cover plates with formed aluminum flashing concealed and centered 
on joint. Flashing to lap cover not less than 100 m m (4 inches).  

3.2 � PROTECTION OF ALUMINUM 

A. � Provide protection for aluminum against galvanic ac tion wherever dissimilar 
materials are in contact, by painting the contact s urfaces of the dissimilar 
material with two coats of asphalt coating (complet e coverage), or by 
separating the contact surfaces with a preformed ne oprene tape having 
pressure sensitive adhesive coating on side. 

B. � Paint aluminum in contact with wood, concrete and m asonry, or other 
absorptive materials, that may become repeatedly we t, with two coats of 
asphalt coating. 

3.3 � PROTECTION 

A. � Protect roof accessories from damage during install ation and after 
completion of the work from subsequent construction . 

- - - E N D - - - �
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SECTION 07 81 00 

APPLIED FIREPROOFING 

PART 1 - �GENERAL 

1.1 � DESCRIPTION 

A. � This section specifies mineral fiber and cementitio us coverings to provide 
fire resistance to interior structural steel member s shown. 

1.2 � SUBMITTALS 

A. � Submit in accordance with Section 01 33 23, SHOP DR AWINGS, PRODUCT DATA, 
AND SAMPLES. 

B. � Manufacturer's Literature and Data: 

1. � Manufacturer's complete and detailed application in structions and 
specifications. 

2. � Manufacturer's repair and patching instructions. 

C. � Certificates: 

1. � Certificate from testing laboratory attesting firep roofing material and 
application method meet the specified fire ratings.  

a. � List thickness and density of material required to meet fire ratings. 

b. � Accompanied by complete test report and test record . 

2. � Manufacturer's certificate indicating sprayed-on fi reproofing material 
supplied under the Contract is same within manufact uring tolerance as 
fireproofing material tested. 

D. � Miscellaneous: 

1. � Manufacturer's written approval of surfaces to rece ive sprayed-on 
fireproofing. 

2. � Manufacturer's written approval of completed instal lation. 

3. � Manufacturer's written approval of the applicators of fireproofing 
material. 

1.3 � PRODUCT DELIVERY, STORAGE AND HANDLING 

A. � Deliver to job-site in sealed containers marked and  labeled to show 
manufacturer's name and brand and certification of compliance with the 
specified requirements. 

B. � Remove damaged containers from the site. 

C. � Store the materials off the ground, under cover, aw ay from damp surfaces. 

D. � Keep dry until ready for use. 

E. � Remove materials that have been exposed to water be fore installation from 
the site. 

1.4 � QUALITY CONTROL 

A. � Test for fire endurance in accordance with ASTM E11 9, for fire rating 
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specified, in a nationally recognized laboratory. 

B. � Manufacturer's inspection and approval of surfaces to receive fireproofing 
as specified under paragraph Examination. 

C. � Manufacturer's approval of fireproofing application s. 

D. � Manufacturer's approval of completed installation. 

E. � Manufacturer's representative shall observe and adv ise at the commencement 
of application, and shall visit the site as require d thereafter for the 
purpose of ascertaining proper application. 

F. � Pre-Application Test Area. 

1. � Apply a test area consisting of a typical overhead fireproofing 
installation, including not less than 4.5 m (15 fee t) of beam and deck.  

a. � Apply to one column. 

b. � Apply for the hourly ratings used. 

2. � Install in location selected by the Resident Engine er, for approval by 
the representative of the fireproofing material man ufacturer and by the 
Government. 

3. � Perform Bond test on painted steel in accordance wi th ASTM E736. 

4. � Do not proceed in other areas until installation of  test area has been 
completed and approved. 

5. � Keep approved installation area open for observatio n as criteria for 
sprayed-on fireproofing. 

1.5 � APPLICABLE PUBLICATIONS 

A. � Publications listed below form a part of this speci fication to the extent 
referenced. Publications are referenced in the text  by the basic designation 
only. 

B. � American Society for Testing and Materials (ASTM): 

1. � C841-03 (R2008  Installation of Interior Lathing an d Furring  

2. � C847-10  Metal Lath  

3. � E84-10   Surface Burning Characteristics of Buildin g 
Materials  

4. � E119-10  Fire Tests of Building Construction and    
   Materials  

5. � E605-93(R2006) Thickness and Density of Sprayed Fir e-Resistive  
   Materials Applied to Structural Members  

6. � E736-00(R2006) Cohesion/Adhesion of Sprayed Fire-Re sistive   
   Materials Applied to Structural Members  

7. � E759-92(R2005) The Effect of Deflection on Sprayed Fire-   
   Resistive Material Applied to Structural Members  

8. � E760-92(R2005) Impact on Bonding of Sprayed Fire-Re sistive   
   Material Applied to Structural Members  

9. � E761-92(R2005) Compressive Strength of Fire-Resisti ve Material  
   Applied to Structural Members  
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10. � E859-93(R2006) Air Erosion of Sprayed Fire-Resistiv e Materials 
    Applied to Structural Members  

11. � E937-93(R2005) Corrosion of Steel by Sprayed Fire-R esistive  
    Material Applied to Structural Members  

12. � E1042-02(R2008)  Acoustically, Absorptive Materials  Applied 
by    Trowel or Spray.  

13. � G21-09 Determining Resistance of Synthetic Polymeri c   
   Materials to Fungi  

C. � Underwriters Laboratories, Inc. (UL): 

1. � Fire Resistance Directory Latest Edition including Supplements  

D. � Warnock Hersey (WH): 

1. � Certification Listings  Latest Edition  

E. � Factory Mutual System (FM): 

1. � Approval Guide   Latest Edition including Supplemen ts  

PART 2 - �PRODUCTS 

2.1 � SPRAYED-ON FIREPROOFING 

A. � ASTM E1042, Class (a), Category A. 

1. � Type I, factory mixed cementitious materials with a pproved aggregate. 

2. � Type II, factory mixed mineral fiber with integral inorganic binders 
minimum 240 kg/m 3 (15 1b/ft 3) density per ASTM E605 test unless specified 
otherwise. Use in areas that are completely encased . 

B. � Materials containing asbestos are not permitted. 

C. � Fireproofing characteristics when applied in the th ickness and density 
required to achieve the fire-rating specified. 

 
 Characteristic  Test  Results 
1.  Deflection  ASTM E759 No cracking, spalling, or 

delamination when backing to 
which it is applied has a 
deflection up to 1/120 in 3 m (10 
ft.) 

2.  Corrosion-Resistance  ASTM E937 No promotion of corrosion of 
steel. 

3.  Bond Impact  ASTM E760 No cracking, spalling, or 
delamination. 

4.  Cohesion/Adhesion  
(Bond Strength)  

ASTM E736 Minimum cohesive/adhesive 
strength of 9.57 kPa (200 lbf/ft 2) 
for protected areas. 19.15 kPa 
(400 lbf/ft 2) for exposed areas.  

5.  Air Erosion  ASTM E859 Maximum gain weight of the 
collecting filter 0.27gm/m 2 
(0.025 gm/ft 2). 

6.  Compressive Strength  ASTM E761 Minimum compressive strength 48 
kPa (1000psf). 

7.  Surface Burning ASTM E84  Flame spread 25 or less smoke 
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Characteristics with 
adhesive and sealer to 
be used  

developed 50 or less 

8.  Fungi Resistance  ASTM G21 Resistance to mold growth when 
inoculated with aspergillus 
niger (28 days for general 
application)  

 

PART 3 - �EXECUTION 

3.1 � EXAMINATION 

A. � Verify surfaces to receive fireproofing are clean a nd free of dust, soot, 
oil, grease, water soluble materials or any foreign  substance which would 
prevent adhesion of the fireproofing material. 

B. � Verify hangers, inserts and clips are installed bef ore the application of 
fireproofing material. 

C. � Verify ductwork, piping, and other obstructing mate rial and equipment is 
not installed that will interfere with fireproofing  installation. 

D. � Verify concrete work on steel decking and concrete encased steel is 
completed. 

E. � Verify temperature and enclosure conditions are req uired by fire-proofing 
material manufacturer. 

3.2 � APPLICATION 

A. � Do not start application until written approval has  been obtained from 
manufacturer of fireproofing materials that surface s have been inspected 
by the manufacturer or his representative, and are suitable to receive 
sprayed-on fireproofing. 

B. � Coordinate application of fireproofing material wit h other trades. 

C. � Application of Metal Lath: 

1. � Apply to beam and columns having painted surfaces w hich fail ASTM E736 
Bond Test requirements in pre-application test area . 

2. � Apply to beam flanges 300 mm (12 inches) or more in  width. 

3. � Apply to column flanges 400 mm (16 inches) or more in width. 

4. � Apply to beam or column web 400 mm (16 inches) or m ore in depth. 

5. � Tack weld or mechanically fasten on maximum of 300 mm (12 inch) center. 

6. � Lap and tie lath member in accordance with ASTM C84 1. 

D. � Mix and apply in accordance with manufacturer's ins tructions. 

1. � Mechanically control material and water ratios. 

2. � Apply adhesive and sealer, when not an integral par t of the materials, 
in accordance with the manufacturer's instructions.  

3. � Apply to density and thickness indicated in UL Fire  Resistance Directory, 
FM Approval Guide, or WH Certification Listings unl ess specified 
otherwise. Test in accordance with ASTM E119. 
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4. � Minimum applied dry density per cubic meter (cubic foot) for the underside 
of the walk on deck (interstitial) hung purl in or beam and steel deck, 
columns in interstitial spaces and mechanical equip ment rooms shall be 
as follows: 

a. � Type I - 240 kg/m 3 (15 lb/ft 3). 

b. � Type II - 350 kg/m 3 (22 lb/ft 3). 

c. � [Materials with higher density of 640kg/m 2 (40pcf) may be used in some 
mechanical rooms or parking garages. ] 

E. � Application shall be completed in one area, inspect ed and approved by 
Resident Engineer before removal of application equ ipment and proceeding 
with further work. 

3.3 � FIELD TESTS 

A. � Tests of applied material will be performed by VA r etained Testing 
Laboratory. See Section 01 45 29, TESTING LABORATOR Y SERVICES. 

B. � Resident Engineer will select area to be tested in specific bays on each 
floor using a geometric grid pattern. 

C. � Test for thickness and density in accordance with A STM E605. Areas showing 
thickness less than that required as a result of fi re endurance test will 
be rejected. 

D. � Areas showing less than required fireproofing chara cteristics will be 
rejected on the following field tests. 

1. � Test for cohesion/adhesion: ASTM E736. 

2. � Test for bond impact strength: ASTM E760. 

3.4 � PATCHING AND REPAIRING 

A. � Inspect after mechanical, electrical and other trad es have completed work 
in contact with fireproofing material, but before s prayed material is 
covered by subsequent construction. 

B. � Perform corrective measures in accordance with fire proofing material 
Manufacturer's recommendations. 

1. � Respray areas requiring additional fireproofing mat erial to provide the 
required thickness, and replace dislodged or remove d material. 

2. � Spray material for patching by machine directly on point to be patched, 
or into a container and then hand apply. 

3. � Hand mixing of material is not permitted. 

C. � Repair: 

1. � Respray all test and rejected areas.  

2. � Patch fireproofing material which is removed or dis turbed after approval. 

D. � Perform final inspection of sprayed areas after pat ching and repair. 

3.5 � SCHEDULE 

A. � Apply fireproofing material in interior structural steel members[ and on 
underside of interior steel floor and roof decks ], except on following 
surfaces: 
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1. � Structural steel and underside of steel decks in el evator or dumbwaiter 
machine rooms. 

2. � Steel members in elevator hoist ways. 

3. � Areas used as air handling plenums. 

4. � Steel to be encased in concrete or designated to re ceive other type of 
fireproofing. 

B. � Type I: 

1. � One hour fire rating. 

2. � Two hour fire rating. 

3. � Three hour fire rating. 

C. � Type II: 

1. � One hour fire rating. 

2. � Two hour fire rating. 

- - - E N D - - - �
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SECTION 07 84 00 

FIRESTOPPING 

PART 1 - �GENERAL 

1.1 � DESCRIPTION 

A. � Closures of openings in walls, floors, and roof dec ks against penetration 
of flame, heat, and smoke or gases in fire resistan t rated construction. 

B. � Closure of openings in walls against penetration of  gases or smoke in smoke 
partitions. 

1.2 � RELATED WORK 

A. � Expansion and seismic joint firestopping: Section 0 7 95 13, EXPANSION JOINT 
COVER ASSEMBLIES. 

B. � Spray applied fireproofing: Section 07 81 00, APPLI ED FIREPROOFING  

C. � Sealants and application: Section 07 92 00, JOINT S EALANTS. 

D. � Fire and smoke damper assemblies in ductwork: Secti on 23 31 00, HVAC DUCTS 
AND CASINGS Section 23 37 00, AIR OUTLETS AND INLET S 

1.3 � SUBMITTALS 

A. � Submit in accordance with Section 01 33 23, SHOP DR AWINGS, PRODUCT DATA, 
AND SAMPLES. 

B. � Manufacturers literature, data, and installation in structions for types of 
firestopping and smoke stopping used. 

C. � List of FM, UL, or WH classification number of syst ems installed. 

D. � Certified laboratory test reports for ASTM E814 tes ts for systems not listed 
by FM, UL, or WH proposed for use. 

1.4 � DELIVERY AND STORAGE 

A. � Deliver materials in their original unopened contai ners with manufacturer’s 
name and product identification.  

B. � Store in a location providing protection from damag e and exposure to the 
elements. 

1.5 � WARRANTY 

A. � Firestopping work subject to the terms of the Artic le "Warranty of 
Construction", FAR clause 52.246-21, except extend the warranty period to 
five years. 

1.6 � QUALITY ASSURANCE 

A. � FM, UL, or WH or other approved laboratory tested p roducts will be 
acceptable. 

1.7 � APPLICABLE PUBLICATIONS 

A. � Publications listed below form a part of this speci fication to the extent 
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referenced. Publications are referenced in the text  by the basic designation 
only. 

B. � American Society for Testing and Materials (ASTM): 

1. � E84-10  Surface Burning Characteristics of Building  Materials 

2. � E814-11 Fire Tests of Through-Penetration Fire Stop s 

C. � Factory Mutual Engineering and Research Corporation  (FM): 

1. � Annual Issue Approval Guide Building Materials 

D. � Underwriters Laboratories, Inc. (UL): 

1. � Annual Issue Building Materials Directory 

2. � Annual Issue Fire Resistance Directory 

3. � 1479-10 Fire Tests of Through-Penetration Firestops  

E. � Warnock Hersey (WH): 

1. � Annual Issue Certification Listings 

PART 2 - �PRODUCTS 

2.1 � FIRESTOP SYSTEMS 

A. � Use either factory built (Firestop Devices) or fiel d erected 
(through-Penetration Firestop Systems) to form a sp ecific building system 
maintaining required integrity of the fire barrier and stop the passage of 
gases or smoke. 

B. � Through-penetration firestop systems and firestop d evices tested in 
accordance with ASTM E814 or UL 1479 using the "F" or "T" rating to maintain 
the same rating and integrity as the fire barrier b eing sealed. "T" ratings 
are not required for penetrations smaller than or e qual to 100 mm (4 in) 
nominal pipe or 0.01 m2 (16 sq. in.) in overall cro ss sectional area. 

C. � Products requiring heat activation to seal an openi ng by its intumescence 
shall exhibit a demonstrated ability to function as  designed to maintain 
the fire barrier. 

D. � Firestop sealants used for firestopping or smoke se aling shall have 
following properties: 

1. � Contain no flammable or toxic solvents. 

2. � Have no dangerous or flammable out gassing during t he drying or curing 
of products. 

3. � Water-resistant after drying or curing and unaffect ed by high humidity, 
condensation or transient water exposure. 

4. � When used in exposed areas, shall be capable of bei ng sanded and finished 
with similar surface treatments as used on the surr ounding wall or floor 
surface.  

E. � Firestopping system or devices used for penetration s by glass pipe, plastic 
pipe or conduits, unenclosed cables, or other non-m etallic materials shall 
have following properties: 

1. � Classified for use with the particular type of pene trating material used. 

2. � Penetrations containing loose electrical cables, co mputer data cables, 
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and communications cables protected using firestopp ing systems that 
allow unrestricted cable changes without damage to the seal. 

3. � Intumescent products which would expand to seal the  opening and act as 
fire, smoke, toxic fumes, and, water sealant. 

F. � Maximum flame spread of 25 and smoke development of  50 when tested in 
accordance with ASTM E84. 

G. � FM, UL, or WH rated or tested by an approved labora tory in accordance with 
ASTM E814. 

H. � Materials to be asbestos free. 

2.2 � SMOKE STOPPING IN SMOKE PARTITIONS 

A. � Use silicone sealant in smoke partitions as specifi ed in Section 07 92 00, 
JOINT SEALANTS.  

B. � Use mineral fiber filler and bond breaker behind se alant. 

C. � Sealants shall have a maximum flame spread of 25 an d smoke developed of 50 
when tested in accordance with E84. 

D. � When used in exposed areas capable of being sanded and finished with similar 
surface treatments as used on the surrounding wall or floor surface. 

PART 3 - �EXECUTION 

3.1 � EXAMINATION 

A. � Submit product data and installation instructions, as required by article, 
submittals, after an on site examination of areas t o receive firestopping. 

3.2 � PREPARATION 

A. � Remove dirt, grease, oil, loose materials, or other  substances that prevent 
adherence and bonding or application of the firesto pping or smoke stopping 
materials. 

B. � Remove insulation on insulated pipe for a distance of 150 mm (six inches) 
on either side of the fire rated assembly prior to applying the firestopping 
materials unless the firestopping materials are tes ted and approved for use 
on insulated pipes. 

3.3 � INSTALLATION 

A. � Do not begin work until the specified material data  and installation 
instructions of the proposed firestopping systems h ave been submitted and 
approved. 

B. � Install firestopping systems with smoke stopping in  accordance with FM, UL, 
WH, or other approved system details and installati on instructions. 

C. � Install smoke stopping seals in smoke partitions. 

3.4 � CLEAN-UP AND ACCEPTANCE OF WORK 

A. � As work on each floor is completed, remove material s, litter, and debris. 

B. � Do not move materials and equipment to the next-sch eduled work area until 
completed work is inspected and accepted by the Res ident Engineer. 
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C. � Clean up spills of liquid type materials. 

- - - E N D - - - �
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SECTION 07 92 00 

JOINT SEALANTS 

PART 1 - �GENERAL 

1.1 � DESCRIPTION: 

A. � Section covers all sealant and caulking materials a nd their application, 
wherever required for complete installation of buil ding materials or 
systems. 

1.2 � RELATED WORK: 

A. � [Masonry control and expansion joint: Section 04 20  00, UNIT MASONRY. ] 

B. � Firestopping penetrations: Section 07 84 00, FIREST OPPING.  

C. � Glazing: Section 08 80 00, GLAZING.  

D. � Sound rated gypsum partitions/sound sealants: Secti on 09 29 00, GYPSUM 
BOARD.  

E. � Mechanical Work:  Section 21 05 11, COMMON WORK RES ULTS FOR FIRE SUPPRESSION 
Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING Section 23 05 11, COMMON 
WORK RESULTS FOR HVAC AND STEAM GENERATION . 

1.3 � QUALITY CONTROL: 

A. � Installer Qualifications: An experienced installer who has specialized in 
installing joint sealants similar in material, desi gn, and extent to those 
indicated for this Project and whose work has resul ted in joint-sealant 
installations with a record of successful in-servic e performance. 

B. � Source Limitations: Obtain each type of joint seala nt through one source 
from a single manufacturer. 

C. � VOC: Acrylic latex and Silicon sealants shall have less than 50g/l VOC 
content. 

D. � Mockups: Before installing joint sealants, apply el astomeric sealants as 
follows to verify selections made under sample Subm ittals and to demonstrate 
aesthetic effects and qualities of materials and ex ecution:  

1. � Joints in mockups of assemblies specified in other Sections that are 
indicated to receive elastomeric joint sealants, wh ich are specified by 
reference to this section.  

1.4 � SUBMITTALS: 

A. � Submit in accordance with Section 01 33 23, SHOP DR AWINGS, PRODUCT DATA, 
AND SAMPLES. 

B. � Manufacturer's installation instructions for each p roduct used. 

C. � Cured samples of exposed sealants for each color wh ere required to match 
adjacent material. 

D. � Manufacturer's Literature and Data:  

1. � Caulking compound  
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2. � Primers  

3. � Sealing compound, each type, including compatibilit y when different 
sealants are in contact with each other. 

1.5 � PROJECT CONDITIONS: 

A. � Environmental Limitations:  

1. � Do not proceed with installation of joint sealants under following 
conditions: 

a. � When ambient and substrate temperature conditions a re outside limits 
permitted by joint sealant manufacturer or are belo w 4.4° C (40° F). 

b. � When joint substrates are wet. 

B. � Joint-Width Conditions: 

1. � Do not proceed with installation of joint sealants where joint widths 
are less than those allowed by joint sealant manufa cturer for 
applications indicated. 

C. � Joint-Substrate Conditions: 

1. � Do not proceed with installation of joint sealants until contaminants 
capable of interfering with adhesion are removed fr om joint substrates. 

1.6 � DELIVERY, HANDLING, AND STORAGE: 

A. � Deliver materials in manufacturers' original unopen ed containers, with 
brand names, date of manufacture, shelf life, and m aterial designation 
clearly marked thereon. 

B. � Carefully handle and store to prevent inclusion of foreign materials. 

C. � Do not subject to sustained temperatures exceeding 32° C (90° F) or less 
than 5° C (40° F). 

1.7 � DEFINITIONS: 

A. � Definitions of terms in accordance with ASTM C717 a nd as specified. 

B. � Back-up Rod: A type of sealant backing. 

C. � Bond Breakers: A type of sealant backing. 

D. � Filler: A sealant backing used behind a back-up rod . 

1.8 � WARRANTY: 

A. � Warranty exterior sealing against leaks, adhesion, and cohesive failure, 
and subject to terms of "Warranty of Construction",  FAR clause 52.246-21, 
except that warranty period shall be extended to tw o years. 

B. � General Warranty: Special warranty specified in thi s Article shall not 
deprive Government of other rights Government may h ave under other 
provisions of Contract Documents and shall be in ad dition to, and run 
concurrent with, other warranties made by Contracto r under requirements of 
Contract Documents. 

1.9 � APPLICABLE PUBLICATIONS: 

A. � Publications listed below form a part of this speci fication to extent 
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referenced. Publications are referenced in text by basic designation only. 

B. � American Society for Testing and Materials (ASTM): 

1. � C509-06  Elastomeric Cellular Preformed Gasket and Sealing 
    Material. 

2. � C612-10 Mineral Fiber Block and Board Thermal Insul ation.  

3. � C717-10 Standard Terminology of Building Seals and Sealants. 

4. � C834-10 Latex Sealants. 

5. � C919-08. Use of Sealants in Acoustical Applications . 

6. � C920-10 Elastomeric Joint Sealants. 

7. � C1021-08 Laboratories Engaged in Testing of Buildin g Sealants. 

8. � C1193-09 Standard Guide for Use of Joint Sealants. 

9. � C1330-02 (R2007) Cylindrical Sealant Backing for Us e with Cold 
Liquid Applied Sealants. 

10. � D1056-07 Specification for Flexible Cellular Materi als—Sponge or 
  Expanded Rubber. 

11. � E84-09 Surface Burning Characteristics of Building Materials. 

C. � Sealant, Waterproofing and Restoration Institute (S WRI).  
The Professionals’ Guide  

PART 2 - �PRODUCTS  

2.1 � SEALANTS: 

A. � S-1:  

1. � ASTM C920, polyurethane or polysulfide.  

2. � Type M.  

3. � Class 25.  

4. � Grade NS.  

5. � Shore A hardness of 20-40  

B. � S-4:  

1. � ASTM C920 polyurethane or polysulfide.  

2. � Type S.  

3. � Class 25.  

4. � Grade NS.  

5. � Shore A hardness of 25-40. 

C. � S-6:  

1. � ASTM C920, silicone, neutral cure.  

2. � Type S.  

3. � Class: Joint movement range of plus 100 percent to minus 50 percent.  

4. � Grade NS.  
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5. � Shore A hardness of 15-20.  

6. � Minimum elongation of 1200 percent. 

D. � S-7:  

1. � ASTM C920, silicone, neutral cure.  

2. � Type S.  

3. � Class 25.  

4. � Grade NS.  

5. � Shore A hardness of 25-30. 

6. � Structural glazing application. 

E. � S-9:  

1. � ASTM C920 silicone.  

2. � Type S.  

3. � Class 25.  

4. � Grade NS.  

5. � Shore A hardness of 25-30.  

6. � Non-yellowing, mildew resistant. 

2.2 � CAULKING COMPOUND: 

A. � C-1: ASTM C834, acrylic latex. 

B. � C-2: One component acoustical caulking, non drying,  non hardening, synthetic 
rubber. 

2.3 � COLOR: 

A. � Sealants used with exposed masonry shall match colo r of mortar joints. 

B. � Sealants used with unpainted concrete shall match c olor of adjacent 
concrete. 

C. � Color of sealants for other locations shall be ligh t gray or aluminum, unless 
specified otherwise. 

D. � Caulking shall be light gray or white, unless speci fied otherwise. 

2.4 � JOINT SEALANT BACKING: 

A. � General: Provide sealant backings of material and t ype that are nonstaining; 
are compatible with joint substrates, sealants, pri mers, and other joint 
fillers; and are approved for applications indicate d by sealant manufacturer 
based on field experience and laboratory testing. 

B. � Cylindrical Sealant Backings: ASTM C1330, of type i ndicated below and of 
size and density to control sealant depth and other wise contribute to 
producing optimum sealant performance: 

1. � Type C: Closed-cell material with a surface skin. 

C. � Elastomeric Tubing Sealant Backings: Neoprene, buty l, EPDM, or silicone 
tubing complying with ASTM D1056, nonabsorbent to w ater and gas, and capable 
of remaining resilient at temperatures down to minu s 32° C (minus 26° F). 
Provide products with low compression set and of si ze and shape to provide 
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a secondary seal, to control sealant depth, and oth erwise contribute to 
optimum sealant performance. 

D. � Bond-Breaker Tape: Polyethylene tape or other plast ic tape recommended by 
sealant manufacturer for preventing sealant from ad hering to rigid, 
inflexible joint-filler materials or joint surfaces  at back of joint where 
such adhesion would result in sealant failure. Prov ide self- adhesive tape 
where applicable. 

2.5 � FILLER: 

A. � Mineral fiber board: ASTM C612, Class 1. 

B. � Thickness same as joint width. 

C. � Depth to fill void completely behind back-up rod.  

2.6 � PRIMER: 

A. � As recommended by manufacturer of caulking or seala nt material.  

B. � Stain free type. 

2.7 � CLEANERS-NON POUROUS SURFACES: 

A. � Chemical cleaners acceptable to manufacturer of sea lants and sealant backing 
material, free of oily residues and other substance s capable of staining 
or harming joint substrates and adjacent non-porous  surfaces and formulated 
to promote adhesion of sealant and substrates. 

PART 3 - �EXECUTION 

3.1 � INSPECTION: 

A. � Inspect substrate surface for bond breaker contamin ation and unsound 
materials at adherent faces of sealant. 

B. � Coordinate for repair and resolution of unsound sub strate materials.  

C. � Inspect for uniform joint widths and that dimension s are within tolerance 
established by sealant manufacturer. 

3.2 � PREPARATIONS: 

A. � Prepare joints in accordance with manufacturer's in structions and SWRI. 

B. � Clean surfaces of joint to receive caulking or seal ants leaving joint dry 
to the touch, free from frost, moisture, grease, oi l, wax, lacquer paint, 
or other foreign matter that would tend to destroy or impair adhesion. 

1. � Clean porous joint substrate surfaces by brushing, grinding, blast 
cleaning, mechanical abrading, or a combination of these methods to 
produce a clean, sound substrate capable of develop ing optimum bond with 
joint sealants.  

2. � Remove loose particles remaining from above cleanin g operations by 
vacuuming or blowing out joints with oil-free compr essed air. Porous 
joint surfaces include the following: 

a. � Concrete. 

b. � Masonry. 
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c. � Unglazed surfaces of ceramic tile. 

3. � Remove laitance and form-release agents from concre te. 

4. � Clean nonporous surfaces with chemical cleaners or other means that do 
not stain, harm substrates, or leave residues capab le of interfering with 
adhesion of joint sealants. 

a. � Metal. 

b. � Glass. 

c. � Porcelain enamel. 

d. � Glazed surfaces of ceramic tile. 

C. � Do not cut or damage joint edges. 

D. � Apply masking tape to face of surfaces adjacent to joints before applying 
primers, caulking, or sealing compounds. 

1. � Do not leave gaps between ends of sealant backings.  

2. � Do not stretch, twist, puncture, or tear sealant ba ckings. 

3. � Remove absorbent sealant backings that have become wet before sealant 
application and replace them with dry materials. 

E. � Apply primer to sides of joints wherever required b y compound manufacturer's 
printed instructions.  

1. � Apply primer prior to installation of back-up rod o r bond breaker tape.  

2. � Use brush or other approved means that will reach a ll parts of joints. 

F. � Take all necessary steps to prevent three sided adh esion of sealants. 

3.3 � BACKING INSTALLATION: 

A. � Install back-up material, to form joints enclosed o n three sides as required 
for specified depth of sealant. 

B. � Where deep joints occur, install filler to fill spa ce behind the back-up 
rod and position the rod at proper depth. 

C. � Cut fillers installed by others to proper depth for  installation of back-up 
rod and sealants. 

D. � Install back-up rod, without puncturing the materia l, to a uniform depth, 
within plus or minus 3 mm (1/8 inch) for sealant de pths specified. 

E. � Where space for back-up rod does not exist, install  bond breaker tape strip 
at bottom (or back) of joint so sealant bonds only to two opposing surfaces. 

F. � Take all necessary steps to prevent three sided adh esion of sealants. 

3.4 � SEALANT DEPTHS AND GEOMETRY: 

A. � At widths up to 6 mm (1/4 inch), sealant depth equa l to width. 

B. � At widths over 6 mm (1/4 inch), sealant depth 1/2 o f width up to 13 mm (1/2 
inch) maximum depth at center of joint with sealant  thickness at center of 
joint approximately 1/2 of depth at adhesion surfac e. 

3.5 � INSTALLATION: 

A. � General:  
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1. � Apply sealants and caulking only when ambient tempe rature is between 5° 
C and 38° C (40° F and 100° F).  

2. � Do not use polysulfide base sealants where sealant may be exposed to fumes 
from bituminous materials, or where water vapor in continuous contact 
with cementitious materials may be present.  

3. � Do not use sealant type listed by manufacture as no t suitable for use 
in locations specified.  

4. � Apply caulking and sealing compound in accordance w ith manufacturer's 
printed instructions.  

5. � Avoid dropping or smearing compound on adjacent sur faces.  

6. � Fill joints solidly with compound and finish compou nd smooth.  

7. � Tool joints to concave surface unless shown or spec ified otherwise.  

8. � Finish paving or floor joints flush unless joint is  otherwise detailed.  

9. � Apply compounds with nozzle size to fit joint width .  

10. � Test sealants for compatibility with each other and  substrate. Use 
only compatible sealant.  

B. � For application of sealants, follow requirements of  ASTM C1193 unless 
specified otherwise.  

C. � Where gypsum board partitions are of sound rated, f ire rated, or smoke 
barrier construction, follow requirements of ASTM C 919 only to seal all 
cut-outs and intersections with the adjoining const ruction unless specified 
otherwise.  

1. � Apply a 6 mm (1/4 inch) minimum bead of sealant eac h side of runners 
(tracks), including those used at partition interse ctions with 
dissimilar wall construction. 

2. � Coordinate with application of gypsum board to inst all sealant 
immediately prior to application of gypsum board. 

3. � Partition intersections: Seal edges of face layer o f gypsum board 
abutting intersecting partitions, before taping and  finishing or 
application of veneer plaster-joint reinforcing.  

4. � Openings: Apply a 6 mm (1/4 inch) bead of sealant a round all cut-outs 
to seal openings of electrical boxes, ducts, pipes and similar 
penetrations. To seal electrical boxes, seal sides and backs.  

5. � Control Joints: Before control joints are installed , apply sealant in 
back of control joint to reduce flanking path for s ound through control 
joint. 

3.6 � FIELD QUALITY CONTROL: 

A. � Field-Adhesion Testing: Field-test joint-sealant ad hesion to joint 
substrates as recommended by sealant manufacturer: 

1. � Extent of Testing: Test completed elastomeric seala nt joints as follows: 

a. � Perform 10 tests for first 300 m (1000 feet) of joi nt length for each 
type of elastomeric sealant and joint substrate. 

b. � Perform one test for each 300 m (1000 feet) of join t length thereafter 
or one test per each floor per elevation. 
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B. � Inspect joints for complete fill, for absence of vo ids, and for joint 
configuration complying with specified requirements . Record results in a 
field adhesion test log.  

C. � Inspect tested joints and report on following: 

1. � Whether sealants in joints connected to pulled-out portion failed to 
adhere to joint substrates or tore cohesively. Incl ude data on pull 
distance used to test each type of product and join t substrate. 

2. � Compare these results to determine if adhesion pass es sealant 
manufacturer’s field-adhesion hand-pull test criter ia. 

3. � Whether sealants filled joint cavities and are free  from voids. 

4. � Whether sealant dimensions and configurations compl y with specified 
requirements.  

D. � Record test results in a field adhesion test log. I nclude dates when sealants 
were installed, names of persons who installed seal ants, test dates, test 
locations, whether joints were primed, adhesion res ults and percent 
elongations, sealant fill, sealant configuration, a nd sealant dimensions.  

E. � Repair sealants pulled from test area by applying n ew sealants following 
same procedures used to originally seal joints. Ens ure that original sealant 
surfaces are clean and new sealant contacts origina l sealant.  

F. � Evaluation of Field-Test Results: Sealants not evid encing adhesive failure 
from testing or noncompliance with other indicated requirements, will be 
considered satisfactory. Remove sealants that fail to adhere to joint 
substrates during testing or to comply with other r equirements. Retest 
failed applications until test results prove sealan ts comply with indicated 
requirements.  

3.7 � CLEANING: 

A. � Fresh compound accidentally smeared on adjoining su rfaces: Scrape off 
immediately and rub clean with a solvent as recomme nded by the caulking or 
sealant manufacturer. 

B. � After filling and finishing joints, remove masking tape. 

C. � Leave adjacent surfaces in a clean and unstained co ndition. 

3.8 � LOCATIONS: 

A. � Exterior Building Joints, Horizontal and Vertical: 

1. � Metal to Masonry or Stone: Type S-1 

2. � Masonry to Masonry or Stone: Type S-1 

3. � Stone to Stone: Type S-1 

4. � Cast Stone to Cast Stone: Type S-1 

5. � Threshold Setting Bed: Type S-1, S-4 

6. � Masonry Expansion and Control Joints: Type S-6 

B. � Metal Reglets and Flashings: 

1. � Flashings to Wall: Type S-6 

2. � Metal to Metal: Type S-6 
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C. � Sanitary Joints: 

1. � Walls to Plumbing Fixtures: Type S-9 

2. � Counter Tops to Walls: Type S-9 

3. � Pipe Penetrations: Type S-9 

D. � High Temperature Joints over 204 degrees C (400 deg rees F): 

1. � Exhaust Pipes, Flues, Breech Stacks: Type S-7 

E. � Interior Caulking: 

1. � Typical Narrow Joint 6 mm, (1/4 inch) or less at Wa lls and Adjacent 
Components: Types C-1 and C-2. 

2. � Perimeter of Doors, Windows, Access Panels which Ad join Concrete or 
Masonry Surfaces: Types C-1, C-2. 

3. � Joints at Masonry Walls and Columns, Piers, Concret e Walls or Exterior 
Walls: Types C-1 and C-2. 

4. � Exposed Isolation Joints at Top of Full Height Wall s: Types C-1 and C-2. 

5. � Exposed Acoustical Joint at Sound Rated Partitions Type C-2. 

6. � Concealed Acoustic Sealant Types S-4, C-1 and C-2. 

- - - E N D - - - �
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SECTION 08 11 13 

HOLLOW METAL DOORS AND FRAMES 
 

PART 1 - �GENERAL 

1.1 � DESCRIPTION 

A. � This section specifies steel doors, steel frames an d related components. 

B. � Terms relating to steel doors and frames as defined  in ANSI A123.1 and as 
specified. 

1.2 � RELATED WORK  

A. � Aluminum frames entrance work: Section 08 41 13, AL UMINUM-FRAMED ENTRANCES 
AND STOREFRONTS. 

B. � Door Hardware: Section 08 71 00, DOOR HARDWARE. 

C. � Glazing and ballistic rated glazing: Section 08 80 00, GLAZING. 

1.3 � TESTING 

A. � An independent testing laboratory shall perform tes ting. 

1.4 � SUBMITTALS 

A. � Submit in accordance with Section 01 33 23, SHOP DR AWINGS, PRODUCT DATA, 
AND SAMPLES. 

B. � Manufacturers Literature and Data: 

1. � Fire rated doors and frames, showing conformance wi th NFPA 80 and 
Underwriters Laboratory, Inc., or Intertek Testing Services or Factory 
Mutual fire rating requirements and temperature ris e rating for stairwell 
doors. Submit proof of temperature rating. 

2. � Sound rated doors, including test report from Testi ng Laboratory. 

1.5 � SHIPMENT  

A. � Prior to shipment label each door and frame to show  location, size, door 
swing and other pertinent information. 

B. � Fasten temporary steel spreaders across the bottom of each door frame. 

1.6 � STORAGE AND HANDLING 

A. � Store doors and frames at the site under cover.  

B. � Protect from rust and damage during storage and ere ction until completion. 

1.7 � APPLICABLE PUBLICATIONS 

A. � Publications listed below form a part of this speci fication to the extent 
referenced. Publications are referenced in the text  by the basic designation 
only. 

B. � Door and Hardware Institute (DHI): 
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1. � A115 Series Steel Door and Frame Preparation for Ha rdware, Series 
A115.1 through A115.17 (Dates Vary) 

C. � Steel Door Institute (SDI): 

1. � 113-01  Thermal Transmittance of Steel Door and Fra me Assemblies  

2. � 128-1997 Acoustical Performance for Steel Door and Frame Assemblies 

3. � A250.8-03 Standard Steel Doors and Frames 

D. � American Society for Testing and Materials (ASTM): 

1. � A167-99(R2004) Stainless and Heat-Resisting Chromiu m-Nickel Steel 
Plate, Sheet, and Strip 

2. � A568/568-M-07 Steel, Sheet, Carbon, and High- Stren gth, Low-alloy, 
Hot-Rolled and Cold-Rolled 

3. � A1008-08  Steel, sheet, Cold-Rolled, Carbon, Struct ural, High 
Strength Low Alloy and High Strength Low Alloy with  Improved Formability 

4. � B209/209M-07  Aluminum and Aluminum-Alloy Sheet and  Plate 

5. � B221/221M-08  Aluminum and Aluminum-Alloy Extruded Bars, Rods, 
Wire, Profiles and Tubes 

6. � D1621-04  Compressive Properties of Rigid Cellular Plastics 

7. � D3656-07  Insect Screening and Louver Cloth Woven f rom Vinyl Coated 
Glass Yarns 

8. � E90-04   Laboratory Measurement of Airborne Sound 
Transmission Loss of Building Partitions  

E. � The National Association Architectural Metal Manufa ctures (NAAMM):  

1. � Metal Finishes Manual (1988 Edition) 

F. � National Fire Protection Association (NFPA):  

1. � 80-09 Fire Doors and Fire Windows 

G. � Underwriters Laboratories, Inc. (UL):  

1. � Fire Resistance Directory 

H. � Intertek Testing Services (ITS):  

1. � Certifications Listings…Latest Edition 

I. � Factory Mutual System (FM):  

1. � Approval Guide 

PART 2 - �PRODUCTS  

2.1 � MATERIALS 

A. � Sheet Steel: ASTM A1008, cold-rolled for panels (fa ce sheets) of doors. 

B. � Anchors, Fastenings and Accessories: Fastenings anc hors, clips connecting 
members and sleeves from zinc coated steel.  

C. � Prime Paint: Paint that meets or exceeds the requir ements of A250.8. 
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2.2 � FABRICATION, GENERAL 

A. � GENERAL: 

1. � Follow SDI A250.8 for fabrication of standard steel  doors, except as 
specified otherwise. Doors to receive hardware spec ified in Section 08 
71 00, DOOR HARDWARE. Tolerances as per SDI A250.8.  Thickness, 44 mm 
(1-3/4 inches), unless otherwise shown. 

2. � Close top edge of exterior doors flush and seal to prevent water 
intrusion. 

3. � When vertical steel stiffeners are used for core co nstruction, fill 
spaces between stiffeners with mineral fiber insula tion. 

B. � Heavy Duty Doors: SDI A250.8, Level 2, Model 2 of s ize and design shown. 
Core construction types a, d, or f, for interior do ors, and, types b, c, 
e, or f, for exterior doors. 

C. � Fire Rated Doors (Labeled): 

1. � Conform to NFPA 80 when tested by Underwriters Labo ratories, Inc., 
Inchcape Testing Services, or Factory Mutual for th e class of door or 
door opening shown. 

2. � Fire rated labels of metal, with raised or incised markings of approving 
laboratory shall be permanently attached to doors. 

3. � Close top and vertical edges of doors flush. Vertic al edges shall be 
seamless. Apply steel astragal to the meeting stile  of the active leaf 
of pairs of fire rated doors, except where vertical  rod exit devices are 
specified for both leaves swinging in the same dire ction. 

4. � Construct fire rated doors in stairwell enclosures for maximum 
transmitted temperature rise of 230° C (450° F) abo ve ambient temperature 
at end of 30 minutes of fire exposure when tested i n accordance with ASTM 
E152. 

2.3 � METAL FRAMES  

A. � General:  

1. � SDI A250.8, 1.3 mm (0.053 inch) thick sheet steel, types and styles as 
shown or scheduled.  

2. � Frames for exterior doors: Fabricate from 1.7 mm (0 .067 inch) thick 
galvanized steel conforming to ASTM A525. 

3. � Frames for labeled fire rated doors and windows. 

a. � Comply with NFPA 80. Test by Underwriters Laborator ies, Inc., Inchcape 
Testing Services, or Factory Mutual. 

b. � Fire rated labels of approving laboratory permanent ly attached to 
frames as evidence of conformance with these requir ements. Provide 
labels of metal or engraved stamp, with raised or i ncised markings. 

4. � Frames for doors specified to have automatic door o perators; Security 
doors (Type 36); service window: minimum 1.7 mm (0. 067 inch) thick. 

5. � Knocked-down frames are not acceptable.  

B. � Reinforcement and Covers:  

1. � SDI A250.8 for, minimum thickness of steel reinforc ement welded to back 
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of frames. 

2. � Provide mortar guards securely fastened to back of hardware 
reinforcements except on lead-lined frames.  

C. � Glazed Openings:  

1. � Integral stop on exterior, corridor, or secure side  of door.  

2. � Design rabbet width and depth to receive glazing ma terial or panel shown 
or specified.  

D. � Frame Anchors:  

1. � Floor anchors:  

a. � At bottom of jamb use 1.3 mm (0.053 inch) thick ste el clip angles welded 
to jamb and drilled to receive two 6 mm (1/4 inch) floor bolts. Use 
50 mm x 50 mm (2 inch by 2 inch) 9 mm (3/8 inch) cl ip angle for lead 
lined frames, drilled for 9 mm (3/8 inch) floor bol ts.  

b. � Where mullions occur, provide 2.3 mm (0.093 inch) t hick steel channel 
anchors, drilled for two 6 mm (1/4 inch) floor bolt s and frame anchor 
screws.  

c. � Where sill sections occur, provide continuous 1 mm (0.042 inch) thick 
steel rough bucks drilled for 6 mm (1/4 inch) floor  bolts and frame 
anchor screws. Space floor bolts at 50 mm (24 inche s) on center.  

2. � Jamb anchors:  

a. � Locate anchors on jambs near top and bottom of each  frame, and at 
intermediate points not over 600 mm (24 inches) apa rt, except for fire 
rated frames space anchors as required by labeling authority.  

b. � Form jamb anchors of not less than 1 mm (0.042 inch ) thick steel unless 
otherwise specified.  

c. � Anchors set in masonry: Use adjustable anchors desi gned for friction 
fit against the frame and for extension into the ma sonry not less than 
250 mm (10 inches). Use one of following type:  

1) � Wire loop type of 5 mm (3/16 inch) diameter wire.  

2) � T-shape or strap and stirrup type of corrugated or perforated sheet 
steel.  

d. � Anchors for stud partitions: Either weld to frame o r use lock-in 
snap-in type. Provide tabs for securing anchor to t he sides of the 
studs. 

e. � Anchors for frames set in prepared openings:  

1) � Steel pipe spacers with 6 mm (1/4 inch) inside diam eter welded to 
plate reinforcing at jamb stops or hat shaped forme d strap spacers, 
50 mm (2 inches) wide, welded to jamb near stop.  

2) � Drill jamb stop and strap spacers for 6 mm (1/4 inc h) flat head 
bolts to pass thru frame and spacers.  

f. � Anchors for observation windows and other continuou s frames set in 
stud partitions.  

1) � In addition to jamb anchors, weld clip anchors to s ills and heads 
of continuous frames over 1200 mm (4 feet) long.  
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2) � Anchors spaced 600 mm (24 inches) on centers maximu m.  

g. � Modify frame anchors to fit special frame and wall construction and 
provide special anchors where shown or required.  

2.4 � SHOP PAINTING 

A. � SDI A250.8.  

PART 3 - �EXECUTION  

3.1 � INSTALLATION  

A. � Plumb, align and brace frames securely until perman ent anchors are set.  

1. � Use triangular bracing near each corner on both sid es of frames with 
temporary wood spreaders at midpoint.  

2. � Use wood spreaders at bottom of frame if the shippi ng spreader is removed.  

3. � Protect frame from accidental abuse.  

4. � Where construction will permit concealment, leave t he shipping spreaders 
in place after installation, otherwise remove the s preaders after the 
frames are set and anchored.  

5. � Remove wood spreaders and braces only after the wal ls are built and jamb 
anchors are secured.  

B. � Floor Anchors:  

1. � Anchor the bottom of door frames to floor with two 6 mm (1/4 inch) diameter 
expansion bolts. Use 9 mm (3/8 inch) bolts on lead lined frames.  

2. � Power actuated drive pins may be used to secure fra me anchors to concrete 
floors.  

C. � Jamb Anchors:  

1. � Anchors in masonry walls: Embed anchors in mortar. Fill space between 
frame and masonry wall with grout or mortar as wall s are built. 

2. � Coat frame back with a bituminous coating prior to lining of grout filling 
in masonry walls. 

3. � Secure anchors to sides of studs with two fasteners  through anchor tabs. 
Use steel drill screws to steel studs.  

4. � Frames set in prepared openings of masonry or concr ete: Expansion bolt 
to wall with 6 mm (1/4 inch) expansion bolts throug h spacers. Where 
subframes or rough bucks are used, 6 mm (1/4 inch) expansion bolts on 
600 mm (24 inch) centers or power activated drive p ins 600 mm (24 inches) 
on centers. Secure two piece frames to subframe or rough buck with machine 
screws on both faces.  

D. � Install anchors for labeled fire rated doors to pro vide rating as required. 

E. � Frames for Sound Rated Doors: Coordinate to line fr ames for sound rated doors 
with insulation. 

3.2 � INSTALLATION OF DOORS AND APPLICATION OF HARDWARE 

A. � Install doors and hardware as specified in Sections  Section 08 11 13, HOLLOW 
METAL DOORS AND FRAMES  Section 08 14 00, WOOD DOOR S  Section 08 71 00, DOOR 
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HARDWARE .  

- - - E N D - - - �
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SECTION 08 14 00 

INTERIOR WOOD DOORS 
 

PART 1 - �GENERAL 

1.1 � DESCRIPTION 

A. � This section specifies interior flush doors with pr efinish, prefit option. 

B. � Section includes sound retardant doors,. 

1.2 � RELATED WORK 

A. � Metal door frames: Section 08 11 13, HOLLOW METAL D OORS AND FRAMES. 

B. � Door hardware including hardware location (height):  Section 08 71 00, DOOR 
HARDWARE. 

C. � Installation of doors and hardware: Section 08 11 1 3, HOLLOW METAL DOORS 
AND FRAMES, Section 08 14 00 , WOOD DOORS, or Section 08 71 00, DOOR HARDWARE. 

D. � Glazing : Section 08 80 00, GLAZING. 

E. � Finish: Section 09 06 00, SCHEDULE FOR FINISHES. 

F. � Metal louvers: Section 08 90 00, LOUVERS AND VENTS.  

G. � Card readers and biometric devices: Section 28 13 0 0, ACCESS CONTROL 

1.3 � SUBMITTALS 

A. � Submit in accordance with Section 01 33 23, SHOP DR AWINGS, PRODUCT DATA, 
AND SAMPLES. 

B. � Samples: 

1. � Corner section of flush veneered door 300 mm (12 in ches) square, showing 
details of construction, labeled to show grade and type number and 
conformance to specified standard. 

2. � Veneer sample 200 mm (8 inch) by 275 mm (11 inch) b y 6 mm (1/4 inch) showing 
specified wood species sanded to receive a transpar ent finish. Factory 
finish veneer sample where the prefinished option i s accepted. 

C. � Shop Drawings: 

1. � Show every door in project and schedule location in  building. 

2. � Indicate type, grade, finish and size; include deta il of glazing  louvers  
sound gasketing and pertinent details. 

3. � Provide information concerning specific requirement s not included in the 
manufacturer's literature and data submittal. 

D. � Manufacturer's Literature and Data: 

1. � Sound rated doors, including test report indicating  STC rating per ASTM 
E90 from test laboratory. 

2. � Labeled fire rated doors showing conformance with N FPA 80. 

E. � Laboratory Test Results: 
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1. � Screw holding capacity test report in accordance wi th WDMA T.M.10. 

2. � Split resistance test report in accordance with WDM A T.M.5. 

3. � Cycle/Slam test report in accordance with WDMA T.M. 7. 

4. � Hinge-Loading test report in accordance with WDMA T .M.8. 

1.4 � WARRANTY 

A. � Doors are subject to terms of Article titled "Warra nty of Construction", 
FAR clause 52.246-21, except that warranty shall be  as follows: 

1. � For interior doors, manufacturer’s warranty for lif etime of original 
installation. 

2. � Specified STC RATING for sound retardant rated door  assembly in place. 

1.5 � DELIVERY AND STORAGE 

A. � Factory seal doors and accessories in minimum of 6 mill polyethylene bags 
or cardboard packages which shall remain unbroken d uring delivery and 
storage. 

B. � Store in accordance with WDMA I.S.1-A, J-1 Job Site  Information. 

C. � Label package for door opening where used. 

1.6 � APPLICABLE PUBLICATIONS 

A. � Publications listed below form a part of this speci fication to extent 
referenced. Publications are referenced in text by basic designation only. 

B. � Window and Door Manufacturers Association (WDMA): 

1. � I.S.1-A-04 Architectural Wood Flush Doors 

2. � I.S.4-07A Water-Repellent Preservative Non-Pressure  Treatment for 
Millwork 

3. � I.S.6A-01 Architectural Wood Stile and Rail Doors 

4. � T.M.5-90 Split Resistance Test Method  

5. � T.M.6-08 Adhesive (Glue Bond) Durability Test Metho d 

6. � T.M.7-08 Cycle-Slam Test Method 

7. � T.M.8-08 Hinge Loading Test Method 

8. � T.M.10-08 Screwholding Test Method 

C. � National Fire Protection Association (NFPA): 

1. � 80-07 Protection of Buildings from Exterior Fire 

2. � 252-08 Fire Tests of Door Assemblies 

D. � ASTM International (ASTM): 

1. � E90-04 Laboratory Measurements of Airborne Sound Tr ansmission Loss  

PART 2 - �PRODUCTS 

2.1 � FLUSH DOORS 

A. � General: 
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1. � Meet requirements of WDMA I.S.1-A, Extra Heavy Duty . 

2. � Adhesive: Type II 

3. � Thickness: 45 mm (1-3/4 inches) unless otherwise sh own or specified. 

4. � Give exposed wood parts of exterior doors a water-r epellent preservative 
treatment in accordance with WDMA I.S.4. 

B. � Face Veneer: 

1. � In accordance with WDMA I.S.1-A. 

2. � One species throughout the project unless scheduled  or otherwise shown. 

3. � For transparent finishes: Premium Grade. plain slic ed cut, white maple. 

a. � AA grade face veneer  

b. � Match face veneers for doors for uniform effect of color and grain 
at joints. 

c. � Door edges shall be same species as door face venee r except maple may 
be used for stile face veneer on birch doors. 

4. � Factory sand doors for finishing. 

C. � Wood for stops, louvers, muntins and moldings of fl ush doors required to 
have transparent finish: 

1. � Solid Wood of same species as face veneer, except m aple may be used on 
birch doors. 

2. � Glazing: 

a. � On non-labeled doors use applied wood stops nailed tight on room side 
and attached on opposite side with flathead, counte rsunk wood screws, 
spaced approximately 125 mm (5 inches) on centers. 

b. � Use stainless steel or dull chrome plated brass scr ews for exterior 
doors. 

D. � Stiles and Rails: 

1. � Option for wood stiles and rails: 

a. � Composite material having screw withdrawal force gr eater than minimum 
performance level value when tested in accordance w ith WDMA T.M.10. 

2. � Provide adequate blocking for bottom of doors havin g mechanically 
operated door bottom seal meeting or exceeding the performance duty level 
per T.M.10 for horizontal door edge screw holding. 

3. � Rabbeted transom meeting rail edges match face vene ers of doors. Bottom 
rail of transom panel match face veneer on non rabb eted meeting rail edge. 

E. � Fire rated wood doors: 

1. � Fire Performance Rating: 

a. � "B" label, 1-1/2 hours. 

b. � "C" label, 3/4 hour. 

2. � Labels: 

a. � Doors shall conform to the requirements of ASTM E20 74, or NFPA 252, 
and, carry an identifying label from a qualified te sting and 
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inspection agency for class of door or opening show n designating fire 
performance rating. 

b. � Metal labels with raised or incised markings.  

3. � Performance Criteria for Stiles of doors utilizing standard mortise leaf 
hinges: 

a. � Hinge Loading: WDMA T.M.8. Average of 10 test sampl es for Extra Heavy 
Duty doors. 

b. � Direct screw withdrawal: WDMA T.M.10 for Extra Heav y Duty doors. 
Average of 10 test samples using a steel, fully thr eaded #12 wood 
screw. 

c. � Cycle Slam: 1,000,000 cycles with no loose hinge sc rews or other 
visible signs of failure when tested in accordance with WDMA  T.M.7. 

4. � Additional Hardware Reinforcement: 

a. � Provide fire rated doors with hardware reinforcemen t blocking. 

b. � Size of lock blocks as required to secure hardware specified. 

c. � Top, bottom and intermediate rail blocks shall meas ure not less than 
125 mm (five inches) minimum by full core width. 

d. � Reinforcement blocking in compliance with manufactu rer's labeling 
requirements. 

e. � Mineral material similar to core is not acceptable.  

5. � Other Core Components: Manufacturer's standard as a llowed by the labeling 
requirements. 

6. � Provide steel frame approved for use in labeled doo rs for vision panels. 

7. � Provide steel astragal on pair of doors. 

F. � Sound Rated Doors: 

1. � Fabricated as specified for flush wood doors with a dditional construction 
requirements to meet specified sound transmission c lass (STC). 

2. � STC Rating of the door assembly in place when teste d in accordance with 
ASTM E90 by an independent nationally recognized ac oustical testing 
laboratory not less than 36 [__________] . 

3. � Accessories: 

a. � Frame Gaskets: Continuous closed cell sponge neopre ne with stop 
adjusters. 

b. � Automatic Door Bottom Seal: 

1) � Concealed or Surface Mounted. 

2.2 � PREFINISH, PREFIT OPTION 

A. � Flush doors may be factory machined to receive hard ware, bevels, undercuts, 
cutouts, accessories and fitting for frame. 

B. � Factory fitting to conform to specification for sho p and field fitting, 
including factory application of sealer to edge and  routings. 

C. � Flush doors to receive transparent finish (in addit ion to being prefit )shall 
be factory finished as follows:  
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1. � WDMA I.S.1-A Section F-3 specification for System T R-4, Conversion 
Varnish or System TR-5, Catalyzed Vinyl. 

2. � Use stain when required to produce the finish speci fied in Section 09 
06 00 SCHEDULE FOR FINISHES. 

2.3 � IDENTIFICATION MARK: 

A. � On top edge of door. 

B. � Either a stamp, brand or other indelible mark, givi ng manufacturer’s name, 
door’s trade name, construction of door, code date of manufacture and 
quality. 

C. � Accompanied by either of the following additional r equirements: 

1. � An identification mark or a separate certification including name of 
inspection organization. 

2. � Identification of standards for door, including glu e type. 

3. � Identification of veneer and quality certification.  

4. � Identification of preservative treatment for stile and rail doors. 

2.4 � SEALING: 

A. � Give top and bottom edge of doors two coats of cata lyzed polyurethane or 
water resistant sealer before sealing in shipping c ontainers. 

PART 3 - �EXECUTION 

3.1 � DOOR PREPARATION 

A. � Field, shop or factory preparation: Do not violate the qualified testing 
and inspection agency label requirements for fire r ated doors. 

B. � Clearances between Doors and Frames and Floors: 

1. � Maximum 3 mm (1/8 inch) clearance at the jambs, hea ds, and meeting stiles, 
and a 19 mm (3/4 inch) clearance at bottom, except as otherwise specified. 

2. � Maximum clearance at bottom of sound rated doors, l ight-proofed doors, 
doors to operating rooms, and doors designated to b e fitted with 
mechanical seal: 10 mm (3/8 inch). 

C. � Provide cutouts for special details required and sp ecified. 

D. � Rout doors for hardware using templates and locatio n heights specified in 
Section, 08 71 00 DOOR HARDWARE. 

E. � Fit doors to frame, bevel lock edge of doors 3 mm ( 1/8 inch) for each 50 
mm (2 inches) of door thickness. 

F. � Immediately after fitting and cutting of doors for hardware, seal cut edges 
of doors with two coats of water resistant sealer. 

G. � Finish surfaces, including both faces, top and bott om and edges of the doors 
smooth to touch. 

H. � Apply a steel astragal on the opposite side of acti ve door on pairs of fire 
rated doors. 

I. � Apply a steel astragal to meeting style of active l eaf of pair of doors or 
double egress smoke doors. 
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3.2 � INSTALLATION OF DOORS APPLICATION OF HARDWARE 

A. � Install doors and hardware as specified in Section,  INSTALLATION OF DOORS 
AND HARDWARE. 

3.3 � DOOR PROTECTION 

A. � As door installation is completed, place polyethyle ne bag or cardboard 
shipping container over door and tape in place. 

B. � Provide protective covering over knobs and handles in addition to covering 
door.  

C. � Maintain covering in good condition until removal i s approved by Resident 
Engineer. 

- - - E N D - - - �
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SECTION 08 14 23  
 

ALUMINUM-CLAD WOOD DOORS 

PART 1 - �GENERAL 
1.1  DESCRIPTION  
 

A. Section includes aluminum-clad wood doors. 
 
1.2  RELATED SECTIONS 
 

A. Section 01 81 13, SUSTAINABLE DESIGN REQUIREMENT S for additional LEED 
 

requirements. 
 

B.  Section  01 81 19,  INDOOR AIR QUALITY  REQUIREMENTS for VOC limit.  

C.  Section  07 92 00,  JOINT SEALANTS.  

D.  Section  08 52 53,  ALUMINUM-CLAD WOOD WINDOWS. 

E.  Section  08 71 00,  DOOR HARDWARE.  

F.  Section  08 80 00,  GLAZING.  

 
1.3  PREINSTALLATION MEETINGS 
 

A. Pre-installation Conference:  Conduct conference  at Project site. 
 

1. Review and finalize construction schedule and ve rify availability of 
   materials, Installer's personnel, equipment, and  facilities needed to 
   make progress and avoid delays. 
2. Review, discuss, and coordinate the interrelatio nship of wood doors with 
   other exterior wall components. Include provisio ns for anchoring, 
   flashing, weeping, sealing perimeters, and prote cting finishes. 
3. Review and discuss the sequence of work required  to construct a 
   watertight and weathertight exterior building en velope. 

4. Inspect and discuss the condition of substrate a nd other preparatorywork 
performed by other trades. 

 
1.4  SUBMITTALS 
 

A. Product Data:  For each type of product. 
 

1. Include construction details, material descripti ons, glazing and 
   fabrication methods, dimensions of individual co mponents and profiles, 
   hardware, and finishes for wood doors. 

B. Shop Drawings: Include plans, elevations, sectio ns, hardware, accessories, 
   operational clearances, and details of installat ion, including anchor, 
   flashing, and sealant installation. 
C. Samples: For each exposed product and for each c olor specified, 2 by 4 

 

inches (50 by 100 mm) in size. 
 

D. Samples: For units with factory-applied color fi nishes. 
 

1. Include similar Samples of hardware and accessor ies involving color 
   selection. 

E. Samples:  For wood doors and components required , prepared on Samples of 
   size indicated below: 

1. Exposed Finishes:  2 by 4 inches (50 by 100 mm).  
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2. Exposed Hardware:  Full-size units. 
 

F. Product Schedule:  For wood doors.  Use same des ignations indicated on 
 

Drawings. 
 

G. Qualification Data:  For manufacturer and Instal ler. 
 

H. Product Test Reports:  For each type of wood doo r, for tests performed by a 
   qualified testing agency. 

I. Sample Warranties:  For manufacturer's warrantie s. J. LEED Submittals: 

1. Credits MR 4.1 & 4.2: For products having recycl ed content, 
   documentation indicating percentages by weight o f post-consumer and  
   pre-consumer recycled content. 

a. Include statement indicating costs for each prod uct containing 
   recycled content. 

2. Credits MR 5.1 & 5.2:  For products manufactured  within 500 miles of 
   project site and whose raw materials are extract ed, harvested or 
   recovered, within 500 miles of the project site,  documentation 
   indicating the location and distance of material  manufacturer and point 
   of extraction, harvest, or recovery for each raw  material from the 
   Project site. 

a. Include statement indicating cost for each regio nal material and 
the fraction by weight that is considered regional.  

 

3. Credits MR 6:  For  products having rapidly rene wable content, 
   documentation indicating percentages by weight o f rapidly renewable 
   content. 

a. Include statement indicating costs for each mate rial and product 
   containing rapidly renewable materials. 

4. Credit MR 7: Certificates of chain of custody si gned by manufacturers 
   certifying that products specified to be made of  certified wood were 
   made from wood obtained from forests certified b y an FSC-accredited 
   certification body to comply with FSC 1.2, “Prin ciples and Criteria.” 
   Include evidence that mill is certified for chai n-of-custody by an  
   FSC-accredited certification body. 

a. Include statement indicating costs for each wood  based product. 

5. Credit EQ 4.4: 
a. Composite wood manufacturer's product data for e ach composite wood 
   product used indicating that the bonding agent c ontains no urea 
   formaldehyde. 

b. Adhesive manufacturer's product data for each ad hesive usedindicating 
that the adhesive contains no urea formaldehyde. 

 

6. Credit EQ 8.1:  Indicate the total system % Visi ble LightTransmittance 
(Tvis). 

 

7. Pre-requisite  EA  2: Indicate the total system  U-factor  
   (in BTU/HR/SQ.FT/F) and Solar Heat Gain Coeffici ent (SHGC). 

 
1.5  QUALITY ASSURANCE 
 

A. Manufacturer Qualifications:  A manufacturer cap able of fabricating wood 
   doors that meet or exceed performance requiremen ts indicated and of 
   documenting this performance by test reports, an d calculations. 

B. Installer Qualifications:  An installer acceptab le to wood door 
manufacturer for installation of units required for  this Project. 
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1.6  WARRANTY 
 

A. Manufacturer's Warranty:  Manufacturer agrees to  repair or replace wood 
   doors that fail in materials or workmanship with in specified warranty 
   period. 

1. Failures include, but are not limited to, the fo llowing: 
a. Failure to meet performance requirements. 
b. Structural failures including excessive deflecti on, water leakage, 
   and air infiltration. 
c. Faulty operation of hardware. 
d. Deterioration of materials and finishes beyond n ormal weathering.  
e. Failure of insulating glass. 

2. Warranty Period: 
a. Door: 10 years from date of Substantial Completi on. 
b. Glazing Units: 20 years from date of Substantial  Completion. 
c. Aluminum-Cladding Finish:  10  years  from  date   of  Substantial  

Completion. 

PART 2 - �PRODUCTS 
 
2.1  MANUFACTURERS 
 

A. Basis-of-Design Product: Subject to compliance w ith requirements, provide   
  Pella Corporation; Commercial Out-Swing French Hi nged Doors - Architect  
  Series or comparable product by one of the follow ing: 

1. Marvin Windows and Doors. 
2. Weather Shield Mfg., Inc. 

 

B. Source Limitations:  Obtain wood doors from sing le source from single 
   manufacturer. 
C. LEED Requirements: 

 

1. Provide a minimum of 50 percent (by cost) of woo d-based materials that 
   are produced from wood obtained from forests cer tified by an  
   FSC- Accredited certification body to comply wit h FSC STD-01-001,  
   "FSC Principles and Criteria for Forest Stewards hip.” 
2. Do not use composite wood or agrifiber products or adhesives that       
contain urea-formaldehyde resin. 
3. Provide glazing with a minimum Visible Light Tra nsmittance (Tvis) of  

90%. 
 

4. Provide window assemblies/curtainwall/etc. with a minimum U-value of    1.4. 
 
2.2  DOOR PERFORMANCE REQUIREMENTS 
 

A. Air Infiltration: Provide doors with maximum air  leakage through framing 
   area of 0.15 cfm/sq. ft. (0.05 L/s per sq. m) wh en tested according to  
   ASTM E 283 at a minimum static-air-pressure diff erence of 

1.57 lbf/sq. ft. (75 Pa). 
 
2.3  WOOD DOORS 
 

A. Frame and Door Panels: Fine-grained wood lumber complying with WDMA I.S.4; 
   kiln dried to a moisture content of not more tha n 12 percent at time of 
   fabrication; free of visible finger joints, blue  stain, knots, pitch 
   pockets, and surface checks larger than 1/32 inc h (0.8 mm) deep by 2 inches 
   (51 mm) wide; water-repellent preservative treat ed. 
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1. Metal Sill: Solid aluminum, ADA approved, low pr ofile. 
2. Panels: Three-ply construction. Randomly finger- jointed  blocks 
   laminated with water-resistant glue. 
3. Exterior Finish: Aluminum-clad wood. 

a. Aluminum Finish: Manufacturer's standard baked-o n enamel finish.  
b. Color: As indicated on Drawings. 

4. Interior Finish: Manufacturer's standard factory -prime coat. 
a. Exposed Unfinished Wood Surfaces: Manufacturer's  standard 
   species of Pine or Douglas Fir. 
b. Color: As indicated on Drawings. 

 

B. Wood: Clear ponderosa pine or another suitable f ine-grained lumber;  

kiln dried to a moisture content of 6 to 12 percent  at time of fabrication; free 
of visible finger joints, blue stain, knots, pitch pockets, and surface checks 
larger than 1/32 inch (0.8 mm) deep by 2 inches (51  mm) wide; water-repellent 
preservative treated. 

C. Aluminum Extrusions and Rolled Aluminum for Clad ding: Manufacturer's 
   standard formed sheet or extruded-aluminum cladd ing, mechanically bonded to 
   exterior exposed wood members. Provide aluminum alloy and temper 
   recommended by wood door manufacturer for streng th corrosion resistance, 
   and application of required finish, but not less  than 22,000-psi  (150-MPa) 
   ultimate tensile strength, and not less than 16, 000-psi (110-MPa) minimum 
   yield strength. 

 

1. Baked-Enamel Finish for Extrusions and Sheet: Ma nufacturer's standard  
   baked enamel complying with AAMA 2603 and paint manufacturer's written 
   specifications for cleaning, conversion coating,  and painting. 

2. Baked-Enamel Finish for Coil: Manufacturer's sta ndard baked 
enamelcomplying with AAMA 620 and paint manufacture r's written 
specifications for cleaning, conversion coating, an d painting. 

D. Wood Trim:  Material and finish to match frame m embers or as indicated  
   in Schedule of finishes. 

E. Clad Trim: Roll-formed sheet material and finish  to match clad frame 
   members or as indicated in Schedule of Finishes.  

F. Fasteners: Aluminum, nonmagnetic stainless steel , epoxy adhesive, or other 
   materials warranted by manufacturer to be noncor rosive and compatible with 
   wood door members, cladding, trim, hardware, anc hors, and other components. 

1. Exposed Fasteners: Unless avoidable for applying  hardware, do notuse 
exposed fasteners. For application of hardware, use  fasteners that match 
finish of member or hardware being fastened, as app ropriate. 

G. Anchors, Nail Fins, Clips and Accessories: Alumi num, nonmagnetic stainless 
   steel, or zinc-coated steel or iron complying wi th ASTM B 

633for SC 3 severe service conditions; provide suff icient strength to withstand 
design pressure indicated. 

H. Reinforcing Members:  Aluminum, or nonmagnetic s tainless steel, or  

nickel/chrome-plated steel complying with ASTM B 45 6 for Type SC 3 severe service 
conditions; provide sufficient strength to withstan d design pressure indicated. 

I. Compression-Type Weather Stripping: Provide pane l-mounted, dual-durometer, 
   extruded polymer compressible weather stripping designed for 

Permanently resilient sealing and for complete conc ealment when wood door is 
closed. 

J. Glass:  Clear annealed glass, ASTM C 1036, Type 1, Class 1, q3. 
1. Kind: Fully tempered per ASTM C1048 and where re quired by 2006 IBC Section 
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2406. 

K. Insulating-Glass Units:  ASTM E 2190, certified through IGCC as complying 
   with requirements of IGCC. 

1. Kind:  Silicone-glazed 11/16-inch dual-seal, ins ulating glass,  
   multi-layer Low-E coated with argon. 
2. Color: Gray 
 

L. Glazing System:  Manufacturer's standard factory -glazing system that 
produces weathertight seal. 

 

M. Hinges: Provide manufacturer's standard corrosio n-resistant leaves hardware 
   fabricated from aluminum, stainless steel, carbo n steel, or other 
   corrosion-resistant material compatible with adj acent materials; designed 
   to smoothly operate, tightly close, and sized to  accommodate door weight 
   and dimensions, with wear-resistant hinge bushin gs and stainless steel pin 
   and decorative cap. 

1. Provide minimum of 4 hinges per door leaf. 
2. Exposed Hardware Color and Finish: As selected b y Architect from 
   manufacturer's full range. 

N. Fasteners: Noncorrosive and compatible with wind ow members,trim, hardware, 
   anchors, and other components. 

1. Exposed Fasteners:  Do not use exposed fasteners  to the greatest 
extent possible.  For application of hardware, use fasteners that match 
finish hardware being fastened. 

 
2.5  FABRICATION 
 

A. Fabricate wood doors in sizes indicated. Include  a complete system for 
   installing and anchoring doors. 
B. Glaze wood doors in the factory. 

 

C. Weather strip each door to provide weathertight installation. 
 

D. Mullions:  Provide mullions and cover plates, ma tching door units, complete 
   with anchors for support to structure and instal lation of door units. Allow 
   for erection tolerances and provide for movement  of door units due to 
   thermal expansion and building deflections.  Pro vide mullions and cover 
   plates capable of withstanding design wind loads  of door units. 
E. Door  Assemblies:  Provide  door  units  in  con figuration  indicated. 

 

Provide door frame, hardware, and other trim and co mponents necessary for a 
complete, secure, and weathertight installation. 

F. Complete fabrication, assembly, finishing, hardw are application, and other 
   work in the factory to greatest extent possible.  Disassemble components 
   only as necessary for shipment and installation.  Allow for scribing, 
   trimming, and fitting at Project site. 

PART 3 - �EXECUTION 
 
3.1  EXAMINATION 
 

A. Examine openings, substrates, structural support , anchorage, and 
   conditions, with Installer present, for complian ce with requirements for 
   installation tolerances and other conditions aff ecting performance of the 
   Work. 

B. Verify rough opening dimensions, levelness of si ll plate, and operational 
   clearances. 

C. Examine wall flashings, vapor retarders, water a nd weather barriers, and 
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   other built-in components to ensure weathertight  window installation. 

D. Proceed with installation only after unsatisfact ory conditions have been 
   corrected. 

 
3.2  INSTALLATION 
 

A. Comply with manufacturer's written instructions for installing doors, 
   hardware, accessories, and other components. 

B. Install doors level, plumb, square, true to line , without distortion, 
   anchored securely in place to structural support , and in proper 

relation to wall flashing and other adjacent constr uction to produce 
weathertight construction. 

 
3.3  ADJUSTING, CLEANING, AND PROTECTION 
 

A. Adjust doors and  hardware for a tight fit at co ntact points and weather 
   stripping for smooth operation and weathertight closure. 

B. Clean exposed surfaces immediately after install ing doors. Remove excess 
   sealants, glazing materials, dirt, and other sub stances. 

1. Keep protective films and coverings in place unt il final cleaning. 
 

C. Remove and replace broken, chipped, cracked, abr aded, or damaged glass 
   during construction period. 

D. Protect door surfaces from contact with contamin ating substances resulting 
   from construction operations. If contaminating s ubstances do contact door 
   surfaces, remove contaminants immediately accord ing to manufacturer's 
   written instructions. 

 
-  - - END - - - 
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SECTION 08 31 13 

ACCESS DOORS AND FRAMES 

PART 1 - �GENERAL 

1.1 � DESCRIPTION 

A. � Section specifies access doors or panels. 

1.2 � RELATED WORK 

A. � Lock Cylinders: Section 08 71 00, DOOR HARDWARE. 

B. � Access doors in acoustical ceilings: Section 09 51 00, ACOUSTICAL CEILINGS. 

C. � Locations of access doors for duct work cleanouts: Section 23 31 00, HVAC 
DUCTS AND CASINGS; Section 23 37 00, AIR OUTLETS AN D INLETS. 

1.3 � SUBMITTALS 

A. � Submit in accordance with Section 01 33 23, SHOP DR AWINGS, PRODUCT DATA, 
AND SAMPLES. 

B. � Shop Drawings: Access doors, each type, showing con struction, location and 
installation details. 

C. � Manufacturer's Literature and Data: Access doors, e ach type. 

1.4 � APPLICABLE PUBLICATIONS 

A. � Publications listed below form a part of this speci fication to extent 
referenced. Publications are referenced in the text  by basic designation 
only. 

B. � American Society for Testing and Materials (ASTM): 

1. � A167-99(R-2009) Stainless and Heat-Resisting Chromi um-Nickel 
Steel Plate, Sheet and Strip 

2. � A1008-10  Steel Sheet, Cold-Rolled, Carbon, Structu ral, High 
Strength Low-Alloy 

C. � American Welding Society (AWS): 

1. � D1.3-08 Structural Welding Code Sheet Steel 

D. � National Fire Protection Association (NFPA): 

1. � 80-10  Fire Doors and Windows 

E. � The National Association of Architectural Metal Man ufacturers (NAAMM):  

1. � AMP 500 Series Metal Finishes Manual 

F. � Underwriters Laboratories, Inc. (UL): 

1. � Fire Resistance Directory 

1.     2. PRODUCTS 

2.1 � FABRICATION, GENERAL 

A. � Fabricate components to be straight, square, flat a nd in same plane where 
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required.  

1. � Slightly round exposed edges and without burrs, sna gs and sharp edges.  

2. � Exposed welds continuous and ground smooth. 

3. � Weld in accordance with AWS D1.3. 

B. � Number of locks and non-continuous hinges as requir ed to maintain alignment 
of panel with frame. For fire rated doors, use hing es and locks as required 
by fire test.  

C. � Provide anchors or make provisions in frame for anc horing to adjacent 
construction. Provide size, number and location of anchors on four sides 
to secure access door in opening. Provide anchors a s required by fire test.  

2.2 � ACCESS DOORS, FIRE RATED: 

A. � Shall meet requirements for "B" label 1-1/2 hours w ith maximum temperature 
rise of 120 degree C (250 degrees F). 

B. � Comply with NFPA 80 and have Underwriters Laborator ies Inc., or other 
nationally recognized laboratory label for Class B opening. 

C. � Door Panel: Form of 0.9 mm (0.0359 inch) thick stee l sheet, insulated 
sandwich type construction. 

D. � Frame: Form of 1.5 mm (0.0598 inch) thick steel she et of depth and 
configuration to suit material and type of construc tion where installed. 
Provide frame flange at perimeter where installed i n concrete masonry or 
gypsum board openings.  

1. � Weld exposed joints in flange and grind smooth. 

2. � Provide frame flange at perimeter where installed i n concrete masonry 
or gypsum board. 

3. � Provide expanded galvanized metal lath perimeter wi ngs when installed 
in plaster except veneer plaster.  

E. � Automatic Closing Device: Provide automatic closing  device for door. 

F. � Hinge: Continuous steel hinge with stainless steel pin. 

G. � Lock:  

1. � Self-latching, with provision for fitting flush a s tandard screw-in type 
lock cylinder. Lock cylinder specified in Section 0 8 71 00, DOOR HARDWARE.  

2. � Provide latch release device operable from inside o f door. Mortise case 
in door. 

2.3 � ACCESS DOORS, FLUSH PANEL: 

A. � Door Panel:  

1. � Form of 1.9 mm (0.0747 inch) thick steel sheet.  

2. � Reinforce to maintain flat surface. 

B. � Frame:  

1. � Form of 1.5 mm (0.0598 inch) thick steel sheet of d epth and configuration 
to suit material and type of construction where ins talled. 

2. � Provide surface mounted units having frame flange a t perimeter where 
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installed in concrete, masonry, or gypsum board con struction.  

3. � Weld exposed joints in flange and grind smooth. 

4. � Provide expanded galvanized metal lath perimeter wi ngs when installed 
in plaster except veneer plaster.  

C. � Hinge:  

1. � Concealed spring hinge to allow panel to open 175 d egrees.  

2. � Provide removable hinge pin to allow removal of pan el from frame. 

D. � Lock:  

1. � Flush, screwdriver operated cam lock.  

2.4 � FINISH: 

A. � Provide in accordance with NAAMM AMP 500 series on exposed surfaces. 

B. � Steel Surfaces: Baked-on prime coat over a protecti ve phosphate coating. 

2.5 � SIZE: 

A. � Minimum 600 mm (24 inches) square door unless other wise shown.   

PART 3 - �EXECUTION  

3.1 � LOCATION: 

A. � Provide access panels or doors wherever any valves,  traps, dampers, 
cleanouts, and other control items of mechanical, e lectrical and conveyor 
work are concealed in wall or partition, or are abo ve ceiling of gypsum board 
or plaster. 

B. � Use fire rated doors in fire rated partitions and c eilings. 

C. � Use flush panels in partitions and gypsum board or plaster ceilings, except 
lay-in acoustical panel ceilings or upward access a coustical tile ceilings. 

3.2 � INSTALLATION, GENERAL: 

A. � Install access doors in openings to have sides vert ical in wall 
installations, and parallel to ceiling suspension g rid or side walls when 
installed in ceiling.  

B. � Set frames so that edge of frames without flanges w ill finish flush with 
surrounding finish surfaces.  

C. � Set frames with flanges to overlap opening and so t hat face will be uniformly 
spaced from the finish surface.  

3.3 � ANCHORAGE: 

A. � Secure frames to adjacent construction using anchor s attached to frames or 
by use of bolts or screws through the frame members .  

B. � Type, size and number of anchoring device suitable for the material 
surrounding the opening, maintain alignment, and re sist displacement during 
normal use of access door.  

C. � Anchors for fire rated access doors shall meet requ irements of applicable 
fire test. 
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3.4 � ADJUSTMENT: 

A. � Adjust hardware so that door panel will open freely .  

B. � Adjust door when closed so door panel is centered i n the frame. 

- - - E N D - - - �
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SECTION 08 41 13 

ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS 

PART 1 - �GENERAL  

1.1 � DESCRIPTION: 

A. � This section specifies aluminum entrance work inclu ding storefront 
construction, and other components to make a comple te assembly.  

1.2 � RELATED WORK: 

A. � Glass and Glazing: Section 08 80 00, GLAZING.  

B. � Hardware: Section 08 71 00, DOOR HARDWARE.  

C. � Automatic Door Operators: Section 08 71 13, AUTOMAT IC DOOR OPERATORS.  

D. � Texture and color of finish: Section 09 06 00, SCHE DULE FOR FINISHES.  

1.3 � SUBMITTALS: 

A. � Submit in accordance with Section 01 33 23, SHOP DR AWINGS, PRODUCT DATA, 
AND SAMPLES. 

B. � Shop Drawings: (1/2 full scale) showing constructio n, anchorage, 
reinforcement, and installation details. 

C. � Manufacturer’s Literature and Data: 

1. � Entrance and Storefront construction. 

D. � Samples: 

1. � Two samples of organic finish of each color specifi ed.  

E. � Manufacturer's Certificates: 

1. � Stating that aluminum has been given specified thic kness of anodizing. 

2. � Indicating manufacturer's qualifications specified.  

1.4 � QUALITY ASSURANCE: 

A. � Approval by Contracting Officer is required of prod ucts of proposed 
manufacturer, or supplier, and will be based upon s ubmission by Contractor 
certification. 

B. � Certify manufacturer regularly and presently manufa ctures aluminum 
entrances and storefronts as one of their principal  products. 

1.5 � DELIVERY, STORAGE AND HANDLING: 

A. � Deliver aluminum entrance and storefront material t o the site in packages 
or containers; labeled for identification with the manufacturer's name, 
brand and contents. 

B. � Store aluminum entrance and storefront material in weather-tight and dry 
storage facility. 

C. � Protect from damage from handling, weather and cons truction operations 
before, during and after installation. 
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1.6 � APPLICABLE PUBLICATIONS: 

A. � The publications listed below form a part of this s pecification to the extent 
referenced. The publications are referenced in the text by the basic 
designation only. 

B. � American Society for Testing and Materials (ASTM): 

1. � B209-06 Aluminum and Aluminum-Alloy Sheet and Plate  

2. � B221-05 Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire, Shapes, 
and Tubes 

3. � E283-04 Rate of Air Leakage Through Exterior Window s, Curtain Walls, 
and Doors Under Specified Pressure Differences Acro ss the Specimen 

4. � E331-00 Water Penetration of Exterior Windows, Curt ain Walls, and Doors 
by Uniform Static Air Pressure Difference 

5. � F468-06 Nonferrous Bolts, Hex Cap Screws, and Studs  for General Use 

6. � F593-04 Stainless Steel Bolts, Hex Cap Screws, and Studs  

C. � National Association of Architectural Metal Manufac turers (NAAMM): 

1. � AMP 500 Series Metal Finishes Manual 

D. � American Architectural Manufacturer's Association ( AAMA): 

1. � 2604-05 High Performance Organic Coatings on Archit ectural Aluminum 
Extrusions and Panels 

E. � American Welding Society (AWS): 

1. � D1.2-03 Structural Welding Code Aluminum 

1.7 � PERFORMANCE REQUIREMENTS: 

A. � Shapes and thickness of framing members shall be su fficient to withstand 
a design wind load of not less than _as shown on th e drawings  of supported 
area with a deflection of not more than 1/175 times  the length of the member 
and a safety factor of not less than 1.65 (applied to overall load failure 
of the unit). Provide glazing beads, moldings, and trim of not less than 
1.25 mm (0.050 inch) nominal thickness. 

B. � Air Infiltration: When tested in accordance with AS TM E 283, air infiltration 
shall not exceed 2.63 x 10-50 cm per square meter ( 0.06 cubic feet per minute 
per square foot) of fixed area at a test pressure o f 0.30 kPa (6.24 pounds 
per square foot) 80 kilometers (50 mile) per hour w ind. 

C. � Water Penetration: When tested in accordance with A STM E 331, there shall 
be no water penetration at a pressure of 0.38 kPa ( 8 pounds per square foot) 
of fixed area. 

PART 2 - �PRODUCTS 

2.1 � MATERIALS: 

A. � Aluminum, ASTM B209 and B221: 

1. � Alloy 6063 temper T5 for doors, door frames, storef ronts. 

2. � For color anodized finish, use aluminum alloy as re quired to produce 
specified color. 
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B. � Fasteners: 

1. � Aluminum: ASTM F468, Alloy 2024. 

2. � Stainless Steel: ASTM F593, Alloy Groups 1, 2 and 3 . 

2.2 � FABRICATION: 

A. � Accurately form metal parts and accurately fit and rigidly assemble joints, 
except those joints designed to accommodate movemen t. Seal joints to prevent 
leakage of both air and water. 

B. � Make welds in aluminum in accordance with the recom mended practice AWA D1.2. 
Use electrodes and methods recommended by the manuf acturers of the metals 
and alloys being welded. Make welds behind finished  surfaces so as to cause 
no distortion or discoloration of the exposed side.  Clean welded joints of 
welding flux and dress exposed and contact surfaces . 

C. � Fit and assemble the work at the manufacturer's pla nt. Mark work that cannot 
be permanently plant-assembled to assure proper ass embly in the field. 

2.3 � PROTECTION OF ALUMINUM: 

A. � Isolate aluminum from contact with dissimilar metal s other than stainless 
steel, white bronze, or zinc by any of the followin g: 

1. � Coat the dissimilar metal with two coats of heavy-b odied alkali resistant 
bituminous paint. 

2. � Place caulking compound, or non-absorptive tape, or  gasket between the 
aluminum and the dissimilar metal. 

3. � Paint aluminum in contact with mortar, concrete and  plaster, with a coat 
of aluminum paint primer. 

2.4 � FRAMES: 

A. � Fabricate frames for fixed glass and similar member s from extruded aluminum 
not less than 3 mm (0.125 inch) thick. 

B. � Provide integral stops and glass rebates and applie d snap-on type trim. 

C. � Use concealed screws, bolts and other fasteners. Se cure cover boxes to frames 
in back of all lock strike cutouts. 

D. � Fabricate framework with thermal breaks in frames w here insulating glass 
is scheduled and specified under Section 08 80 00, GLAZING. 

2.5 � FINISH 

A. � In accordance with NAAMM AMP 500 series. 

B. � Fluorocarbon Finish: AAMA 605.2, high performance c oating.   

PART 3 - �EXECUTION 

3.1 � INSTALLATION: 

A. � Allowable Installation Tolerances: Install work plu mb and true, in alignment 
and in relation to lines and grades shown. Variatio n of 3 mm (1/8 inch) in 
2400 mm (8 feet), non-accumulative, is maximum perm issible for plumb, level, 
warp, bow and alignment. 
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B. � Anchor aluminum frames to adjoining construction at  heads, jambs and bottom 
and to steel supports, and bracing. Anchor frames w ith stainless steel or 
aluminum countersunk flathead, expansion bolts or m achine screws, as 
applicable. Use aluminum clips for internal connect ions of adjoining frame 
sections. 

3.2 � ADJUSTING: 

A. � After installation of entrance and storefront work is completed, adjust and 
lubricate operating mechanisms to insure proper per formance. 

3.3 � PROTECTION, CLEANING AND REPAIRING: 

A. � Remove all mastic smears and other unsightly marks,  and repair any damaged 
or disfiguration of the work. Protect the installed  work against damage or 
abuse. 

- - - E N D - - - �
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SECTION 084229.23 - SLIDING AUTOMATIC ENTRANCES 

PART 1 - �GENERAL 

1.1 � SUMMARY 

A. � Section includes exterior, sliding, power-operated automatic entrances. 

1.2 � PREINSTALLATION MEETINGS 

A. � Preinstallation Conference:  Conduct conference at Project site. 

1.3 � ACTION SUBMITTALS 

A. � Product Data:  For each type of product. 

B. � Shop Drawings:  For automatic entrances. 

1. � Include plans, elevations, sections, hardware mount ing heights, and 
attachment details. 

2. � Include diagrams for power, signal, and control wir ing. 

3. � Indicate locations of activation and safety devices . 

4. � Include hardware schedule and indicate hardware typ es, functions, 
quantities, and locations. 

C. � Sample:  For each exposed product and for each colo r and texture specified. 

D. � Delegated-Design Submittal:  For automatic entrance s. 

1.4 � INFORMATIONAL SUBMITTALS 

A. � Product certificates. 

B. � Product test reports. 

C. � Field quality-control reports. 

D. � Sample warranties. 

1.5 � CLOSEOUT SUBMITTALS 

A. � Operation and maintenance data. 

1.6 � QUALITY ASSURANCE 

A. � Installer Qualifications:  Manufacturer's authorize d representative who is 
trained and approved for installation and maintenan ce of units required for 
this Project and who employs a Certified Inspector.  

B. � Certified Inspector Qualifications:  Certified by A AADM. 

1.7 � WARRANTY 

A. � Special Warranty:  Manufacturer agrees to repair or  replace components of 
automatic entrances that fail in materials or workm anship within specified 
warranty period. 

1. � Warranty Period:  Two years from date of Substantia l Completion. 

B. � Special Finish Warranty:  Manufacturer agrees to re pair or replace 
components on which finishes fail in materials or w orkmanship within 
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specified warranty period. 

1. � Deterioration includes, but is not limited to, the following: 

a. � Color fading more than 5 Hunter units when tested a ccording to ASTM 
D 2244. 

b. � Chalking in excess of a No. 8 rating when tested ac cording to ASTM 
D 4214. 

c. � Cracking, checking, peeling, or failure of paint to  adhere to bare 
metal. 

2. � Warranty Period:  20 years from date of Substantial  Completion. 

PART 2 - �PRODUCTS 

2.1 � AUTOMATIC ENTRANCE ASSEMBLIES 

A. � Electrical Components, Devices, and Accessories:  L isted and labeled as 
defined in NFPA 70, by a qualified testing agency, and marked for intended 
location and application. 

B. � Power-Operated Door Standard:  BHMA A156.10. 

2.2 � PERFORMANCE REQUIREMENTS 

A. � Delegated Design:  Engage a qualified professional engineer, as defined in 
Section 014000 "Quality Requirements," to design au tomatic entrances. 

B. � Wind Loads:  As indicated on Drawings. 

C. � Thermal Movements:  Allow for thermal movements fro m ambient and surface 
temperature changes. 

1. � Temperature Change:  120 deg F, ambient; 180 deg F,  material surfaces. 

D. � Air Infiltration:  Maximum air leakage through fixe d glazing and framing 
areas of 1.25 cfm/sq. ft. of fixed entrance-system area when tested according 
to ASTM E 283 at a minimum static-air-pressure diff erence of 6.24 lbf/sq. 
ft.. 

2.3 � SLIDING AUTOMATIC ENTRANCES 

A. � General:  Provide manufacturer's standard automatic  entrances including 
doors, sidelites, framing, headers, carrier assembl ies, roller tracks, door 
operators, controls, and accessories required for a  complete installation. 

B. � Telescoping Automatic Entrance : 

1. � Basis-of-Design Product:  Subject to compliance wit h requirements, 
provide Unislide Telescopic, concealed, full breako ut, Bi-Part 
Telescopic Sliding Door Besam Entrance Solutions; P roduct US23-3300-04 
or comparable product by one of the following: 

a. � Biparting-Telescoping Sliding Units : 

1) � Besam Entrance Solutions; Subsidiary of ASSA ABLOY Entrance 
Systems . 

2) � Horton Automatics; a division of Overhead Door Corp oration . 
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3) � Stanley Access Technologies, LLC; Division of Stanl ey Security 
Solutions . 

2. � Configuration:   Biparting-telescoping-sliding door (s) with transom 
and sidelite(s). 

a. � Traffic Pattern:  Two way. 

b. � Emergency Breakaway Capability:   Sliding leaves an d sidelite. 

c. � Mounting:  Between jambs. 

3. � Operator Features: 

a. � Power opening and closing. 

b. � Drive System:  belt. 

c. � Adjustable opening and closing speeds. 

d. � Adjustable hold-open time between zero and 30 secon ds. 

e. � Obstruction recycle. 

f. � On-off/hold-open switch to control electric power t o operator, key 
operated. 

4. � Sliding-Door Carrier Assemblies and Overhead Roller  Tracks:  Carrier 
assembly that allows vertical adjustment; consistin g of nylon- or 
delrin-covered, ball-bearing-center steel wheels op erating on a 
continuous roller track, or ball-bearing-center ste el wheels operating 
on a nylon- or delrin-covered, continuous roller tr ack.  Support doors 
from carrier assembly by cantilever and pivot assem bly. 

a. � Rollers:  Minimum of two ball-bearing roller wheels  and two antirise 
rollers for each active leaf. 

5. � Sliding-Door Threshold:  Threshold members and bott om-guide-track 
system with stainless-steel, ball-bearing-center ro ller wheels. 

a. � Configuration:  Saddle-type threshold across door o pening and 
recessed guide-track system at sidelites. 

6. � Controls:  Activation and safety devices as indicat ed on Drawings and 
according to BHMA standards. 

a. � Activation Device:  Motion sensor mounted on each s ide of door header 
to detect pedestrians in activating zone to activat e door operator. 

b. � Safety Device:  Presence sensor mounted to undersid e of door header 
and two photoelectric beams mounted in sidelite jam bs on one side of 
the door to detect pedestrians in presence zone and  to prevent door 
from closing. 

7. � Finish:  Finish framing, door(s), and header with h igh-performance 
organic finish (two-coat fluoropolymer). 

a. � Color:  As selected by Architect from full range of  industry colors 
and color densities. 

2.4 � ENTRANCE COMPONENTS 

A. � Framing Members:  Extruded aluminum, minimum 0.125 inch thick and 
reinforced as required to support imposed loads. 

1. � Nominal Size:  1-3/4 by 4-1/2 inches. 
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2. � Extruded Glazing Stops and Applied Trim:  Minimum 0 .062-inch wall 
thickness. 

B. � Stile and Rail Doors:  1-3/4-inch- thick, glazed do ors with minimum 
0.125-inch- thick, extruded-aluminum tubular stile and rail members.  
Mechanically fasten corners with reinforcing bracke ts that are welded, or 
incorporate concealed tie-rods that span full lengt h of top and bottom rails. 

1. � Glazing Stops and Gaskets:  Snap-on, extruded-alumi num stops and 
preformed gaskets. 

2. � Stile Design:   Medium stile, 3-1/2-inch nominal wi dth. 

3. � Rail Design:  5-inch nominal height. 

4. � Muntin Bars:  Horizontal tubular rail member for ea ch door; match stile 
design and finish. 

C. � Sidelite(s) and Transom:  1-3/4-inch- deep sidelite (s) and transom with 
minimum 0.125-inch- thick, extruded-aluminum tubula r stile and rail members 
matching door design. 

1. � Glazing Stops and Gaskets:  Same materials and desi gn as for stile and 
rail door. 

2. � Glazing Stops and Gaskets:  Snap-on, extruded-alumi num stops and 
preformed gaskets. 

3. � Muntin Bars:  Horizontal tubular rail members for e ach sidelite; match 
stile design. 

D. � Headers:  Fabricated from minimum 0.125-inch- thick  extruded aluminum and 
extending full width of automatic entrance units to  conceal door operators 
and controls.  Provide hinged or removable access p anels for service and 
adjustment of door operators and controls.  Secure panels to prevent 
unauthorized access. 

1. � Mounting:  Concealed, with one side of header flush  with framing. 

E. � Signage:  As required by cited BHMA standard. 

1. � Application Process:  Door manufacturer's standard process. 

2.5 � MATERIALS 

A. � Aluminum:  Alloy and temper recommended by manufact urer for type of use and 
finish indicated. 

1. � Extrusions:  ASTM B 221. 

B. � Steel Reinforcement:  Reinforcement with corrosion- resistant primer 
complying with SSPC-PS Guide No. 12.00 applied imme diately after surface 
preparation and pretreatment.  Use surface preparat ion methods according 
to recommendations in SSPC-SP COM and prepare surfa ces according to 
applicable SSPC standard. 

C. � Glazing:  As specified in Section 088000 "Glazing."   

D. � Sealants and Joint Fillers:  As specified in Sectio n 079200 "Joint 
Sealants." 

E. � Nonmetallic, Shrinkage-Resistant Grout:  Premixed, nonmetallic, 
noncorrosive, nonstaining grout; complying with AST M C 1107/C 1107M; of 
consistency suitable for application. 
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F. � Bituminous Coating:  Cold-applied asphalt emulsion complying with ASTM D 
1187. 

G. � Fasteners and Accessories:  Corrosion-resistant, no nstaining, nonbleeding 
fasteners and accessories compatible with adjacent materials. 

2.6 � DOOR OPERATORS AND CONTROLS 

A. � General:  Provide operators and controls, which inc lude activation and 
safety devices, according to BHMA standards, for co ndition of exposure, and 
for long-term, maintenance-free operation under nor mal traffic load for type 
of occupancy indicated. 

B. � Door Operators:  Provide door operators of size rec ommended by manufacturer 
for door size, weight, and movement. 

1. � Door Operator Performance:  Door operators shall op en and close doors 
and maintain them in fully closed position when sub jected to Project's 
design wind loads. 

2. � Electromechanical Operators:  Concealed, self-conta ined, overhead unit 
powered by fractional-horsepower, permanent-magnet dc motor; with 
closing speed controlled mechanically by gear train  and dynamically by 
braking action of electric motor; with solid-state microprocessor 
controller; UL 325; and with manual operation with power off. 

C. � Motion Sensors:  Self-contained, K-band-frequency, microwave-scanner 
units; fully enclosed by its plastic housing; adjus table to provide 
detection-field sizes and functions required by BHM A A156.10. 

1. � Provide capability for switching between bidirectio nal and 
unidirectional detection. 

D. � Presence Sensors:  Self-contained, active-infrared scanner units; 
adjustable to provide detection-field sizes and fun ctions required by BHMA 
A156.10.  Sensors shall remain active at all times.  

E. � Photoelectric Beams:  Pulsed infrared, sender-recei ver assembly for 
recessed mounting.  Beams shall not be active when doors are fully closed. 

F. � Electrical Interlocks:  Unless units are equipped w ith self-protecting 
devices or circuits, provide electrical interlocks to prevent activation 
of operator when door is locked, latched, or bolted . 

2.7 � HARDWARE 

A. � General:  Provide units in sizes and types recommen ded by automatic entrance 
and hardware manufacturers for entrances and uses i ndicated.  Finish 
exposed parts to match door finish unless otherwise  indicated. 

B. � Breakaway Device for Power-Operated Doors:  Device that allows door to swing 
out in direction of egress to full 90 degrees from any operating position.  
Interrupt powered operation of door operator while in breakaway mode. 

C. � Deadlocks:  Deadbolt operated by exterior cylinder and interior thumb turn, 
with minimum 1-inch- long throw bolt; BHMA A156.5, Grade 1. 

1. � Cylinders:  BHMA A156.5, Grade 1, six-pin mortise t ype. As specified in 
Section 087100 "Door Hardware."  

a. � Keying:  Integrate into building master key system.  

2. � Deadbolts:  Laminated-steel hook, mortise type, BHM A A156.5, Grade 1. 
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3. � Two-Point Locking for Stile and Rail Sliding Doors:   Mechanism in stile 
of active door leaf that automatically extends seco nd lockbolt into 
overhead carrier assembly. 

D. � Weather Stripping:  Replaceable components. 

1. � Sliding Type:  AAMA 701, made of wool, polypropylen e, or nylon woven pile 
with nylon-fabric or aluminum-strip backing. 

2.8 � FABRICATION 

A. � General:  Factory fabricate automatic entrance comp onents to designs, 
sizes, and thicknesses indicated and to comply with  indicated standards. 

B. � Framing:  Provide automatic entrances as prefabrica ted assemblies.  
Complete fabrication, assembly, finishing, hardware  application, and other 
work before shipment to Project site. 

1. � Provide components with concealed fasteners and anc hor and connection 
devices. 

2. � Fabricate components with accurately fitted joints with ends coped or 
mitered to produce hairline joints free of burrs an d distortion. 

3. � Fabricate exterior components to drain condensation  and water passing 
joints within system to the exterior. 

4. � Provide anchorage and alignment brackets for concea led support of 
assembly from building structure. 

5. � Allow for thermal expansion of exterior units. 

C. � Doors:  Factory fabricated and assembled in profile s indicated.  Reinforce 
as required to support imposed loads and for instal ling hardware. 

D. � Door Operators:  Factory fabricated and installed i n headers, including 
adjusting and testing. 

E. � Glazing:  Fabricate framing with minimum glazing ed ge clearances for 
thickness and type of glazing indicated, according to GANA's "Glazing 
Manual." 

F. � Hardware:  Factory install hardware to greatest ext ent possible; remove 
only as required for final finishing operation and for delivery to and 
installation at Project site.  Cut, drill, and tap for factory-installed 
hardware before applying finishes. 

1. � Provide sliding-type weather stripping, mortised in to door, at perimeter 
of doors and breakaway sidelites. 

G. � Controls: 

1. � General:  Factory install activation and safety dev ices in doors and 
headers as required by BHMA A156.10 for type of doo r and direction of 
travel. 

2.9 � ALUMINUM FINISHES 

A. � High-Performance Organic Finish:  Two-coat fluoropo lymer finish complying 
with AAMA 2605 and containing not less than  70 per cent PVDF resin by weight 
in color coat.  Prepare, pretreat, and apply coatin g to exposed metal 
surfaces to comply with coating and resin manufactu rers' written 
instructions. 



Lebanon VA Medical Center 
Behavioral Health Complex 
Lebanon, PA 17042 

May 18, 2012  
Issued for Bid  

VA Project No. 595-109  
Project No. 3468  

 

 084229.23-7   
�

PART 3 - �EXECUTION 

3.1 � INSTALLATION 

A. � General:  Install automatic entrances according to manufacturer's written 
instructions and cited BHMA standard for direction of pedestrian travel, 
including signage, controls, wiring, and connection  to the building's power 
supply. 

1. � Do not install damaged components.  Fit frame joint s to produce hairline 
joints free of burrs and distortion.  Rigidly secur e nonmovement joints.  
Seal joints watertight. 

2. � Where aluminum will contact dissimilar metals, prot ect against galvanic 
action by painting contact surfaces with primer or by applying sealant 
or tape recommended by manufacturer for this purpos e. 

3. � Where aluminum will contact concrete or masonry, pr otect against 
corrosion by painting contact surfaces with bitumin ous coating. 

B. � Entrances:  Install automatic entrances plumb and t rue in alignment with 
established lines and grades without warp or rack o f framing members and 
doors.  Anchor securely in place. 

1. � Install surface-mounted hardware using concealed fa steners to greatest 
extent possible. 

2. � Set headers, carrier assemblies, tracks, operating brackets, and guides 
level and true to location with anchorage for perma nent support. 

3. � Install components to drain water passing joints, c ondensation occurring 
within framing members, and moisture migrating with in system to exterior. 

4. � Level recesses for recessed thresholds using nonshr ink grout. 

C. � Door Operators:  Connect door operators to electric al power distribution 
system. 

D. � Access-Control Devices:  Connect access-control dev ices to access-control 
system as specified in Section 281300 "Access Contr ol." 

E. � Controls:  Install and adjust activation and safety  devices according to 
manufacturer's written instructions and cited BHMA standard for direction 
of pedestrian travel.  Connect control wiring accor ding to Section 260519 
"Low-Voltage Electrical Power Conductors and Cables ." 

F. � Glazing:  Install glazing as specified in Section 0 88000 "Glazing."  

G. � Sealants:  Comply with requirements specified in Se ction 079200 "Joint 
Sealants" to provide weathertight installation. 

1. � Set thresholds,  bottom-guide-track system, framing  members and 
flashings in full sealant bed. 

2. � Seal perimeter of framing members with sealant. 

H. � Signage:  Apply signage on both sides of each door and breakaway sidelite 
as required by cited BHMA standard for direction of  pedestrian travel. 

I. � Wiring within Automatic Entrance Enclosures:  Bundl e, lace, and train 
conductors to terminal points with no excess and wi thout exceeding 
manufacturer's written limitations on bending radii .  Provide and use 
lacing bars and distribution spools. 
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3.2 � FIELD QUALITY CONTROL 

A. � Certified Inspector:  Owner will engage a Certified  Inspector to test and 
inspect components, assemblies, and installations, including connections. 

B. � Perform the following tests and inspections with th e assistance of a 
factory-authorized service representative: 

1. � Test and inspect each automatic entrance, using AAA DM inspection forms, 
to determine compliance of installed systems with a pplicable BHMA 
standards. 

C. � Automatic entrances will be considered defective if  they do not pass tests 
and inspections. 

D. � Prepare test and inspection reports. 

3.3 � ADJUSTING 

A. � Adjust hardware, moving parts, door operators, and controls to function 
smoothly, and lubricate as recommended by manufactu rer; comply with 
requirements of applicable BHMA standards. 

B. � Readjust door operators and controls after repeated  operation of completed 
installation equivalent to three days' use by norma l traffic (100 to 300 
cycles). 

3.4 � DEMONSTRATION 

A. � Engage a factory-authorized service representative to train Owner's 
maintenance personnel to adjust, operate, and maint ain automatic entrances. 

- - - END - - - 
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SECTION 08 52 23  
 

ALUMINUM-CLAD WOOD WINDOWS 

PART 1 - �GENERAL 

1.1 � DESCRIPTIION 
 

A. Section includes aluminum-clad wood windows. 

1.2 �  RELATED SECTIONS 
 

A. Section 01 81 13, SUSTAINABLE DESIGN REQUIREMENT S for additional LEED 
 

requirements. 
 

B.  Section  01 81 19,  INDOOR AIR QUALITY  REQUIREMENTS for VOC limit.  

C.  Section  07 92 00,  JOINT SEALANTS.  

D.  Section  08 14 23,  ALUMINUM-CLAD WOOD DOORS. 

E.  Section  08 71 00,  DOOR HARDWARE.  

F.  Section  08 80 00,  GLAZING.  

1.3 �  PREINSTALLATION MEETINGS 
 

A. � Preinstallation Conference:  Conduct conference at Project site. 
 

1. � Review and finalize construction schedule and verif y availability of 
materials, Installer's personnel, equipment, and fa cilities needed to make 
progress and avoid delays. 

2. � 2. Review,  discuss,  and  coordinate  the  interrelat ionship  of  wood 
windows with other exterior wall components.  Inclu de provisions for 
anchoring, flashing, weeping, sealing perimeters, a nd protecting finishes. 

3. � Review and discuss the sequence of work required to  construct a watertight 
and weathertight exterior building envelope. 

4. �  Inspect and discuss the condition of substrate and  other preparatory 
work performed by other trades. 

 
 

1.4 � SUBMITTALS 
 

A. Product Data:  For each type of product. 
 

1. � Include  construction  details,  material  descript ions,  glazing  and 
fabrication  methods,  dimensions  of  individual  components  and 
profiles, hardware, and finishes for wood windows. 

B. � Shop  Drawings:     Include  plans,  elevations,  s ections,  hardware, 
accessories, insect screens, operational clearances , and details of 
installation, including anchor, flashing, and seala nt installation. 

C. � Samples:  For each exposed product and for each col or specified, 2 by 4 
 

inches (50 by 100 mm) in size. 
 

D. � Samples:  For units with factory-applied color fini shes. 
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1. � Include similar Samples of hardware and accessories  involving color 
selection. 

E. � Samples:  For wood windows and components required,  prepared on Samples of 
size indicated below: 

1. � Exposed Finishes:  2 by 4 inches (50 by 100 mm). 
 

2. � Exposed Hardware:  Full-size units. 
 

F. � Product Schedule:  For wood windows.  Use same desi gnations indicated on 
Drawings. 

G. � Qualification Data:  For manufacturer and Installer . 
 

H. � Product  Test  Reports:  For  each  type  of  wood  window, 
 for  tests performed by a qualified testing agency . 

I. � Sample Warranties:  For manufacturer's warranties. J. LEED Submittals: 

1. � Credits  MR  4.1  &  4.2:   For  products  having  recycled  content, 
documentation indicating percentages by weight of p ost-consumer and 
pre-consumer recycled content. 

a. � Include statement indicating costs for each product  containing recycled 
content. 

2. � Credits MR 5.1 & 5.2:  For products manufactured wi thin 500 miles of project 
site and whose raw materials are extracted, harvest ed or recovered, within 
500 miles of the project site, documentation indica ting the location and 
distance of material manufacturer and point of extr action, harvest, or 
recovery for each raw material from the Project sit e. 

a. � Include statement indicating cost for each regional  material and 
 

the fraction by weight that is considered regional.  
 

3. � Credits  MR  6:   For  products  having  rapidly  r enewable  content, 
documentation indicating percentages by weight of r apidly renewable content. 

a. � Include statement indicating costs for each materia l and product 
containing rapidly renewable materials. 

4. � redit  MR  7:   Certificates  of  chain  of  custod y  signed  by 
manufacturers certifying that products specified to  be made of certified wood 
were made from wood obtained from forests certified  by an FSC-accredited 
certification body to comply with FSC 1.2, “Princip les and Criteria.” Include 
evidence that mill is certified for chain-of-custod y by an FSC-accredited 
certification body. 

a. � Include statement indicating costs for each wood ba sed product. 
 

5. � Credit EQ 4.4: 
 

a. Composite wood manufacturer's product data for e ach composite wood 
product used indicating that the bonding agent cont ains no urea 
formaldehyde. 
b. Adhesive  manufacturer's  product  data  for  ea ch 
 adhesive  used 

 

indicating that the adhesive contains no urea forma ldehyde. 
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6. Credit  EQ  8.1:  Indicate  the  total  system  % 
 Visible  Light 

 

Transmittance (Tvis). 
 

7. Pre-requisite  EA  2:  Indicate  the  total  sys tem 
 U-factor  (in 

 

BTU/HR/SQ.FT/F) and Solar Heat Gain Coefficient (SH GC). 

J. � 1.5  QUALITY ASSURANCE  
 

A. Manufacturer  Qualifications:   A manufacturer c apable of fabricating wood 
windows that meet or exceed performance requirement s indicated and of documenting 
this performance by test reports, and calculations.  
B. Installer  Qualifications:  An  installer  accep table  to  wood 
 window 

 

manufacturer for installation of units required for  this Project. 

K. � 1.6  WARRANTY  
 

A. Manufacturer's Warranty:  Manufacturer agrees to  repair or replace wood windows 
that fail in materials or workmanship within specif ied warranty period. 

1. Failures include, but are not limited to, the fo llowing: 
 

a. Failure to meet performance requirements. 
 

b. Structural  failures  including  excessive  defl ection,  water 
leakage, and air infiltration. 
c. Faulty operation of movable sash and hardware. 

 

d. Deterioration of materials and finishes beyond n ormal weathering. e. 
Failure of insulating glass. 

2. Warranty Period: 
 

a. Window:  10 years from date of Substantial Compl etion. 
 

b. Glazing Units:  20 years from date of Substantia l Completion. 
 

c. Aluminum-Cladding  Finish:  10  years  from  dat e  of 
 Substantial 

 

Completion. 

PART 2 - �PRODUCTS 

2.1 � MANUFACTURERS 
 

A. Basis-of-Design  Product:   Subject to complianc e  with requirements, provide 
Pella Corporation; Architect Series or comparable p roduct by one of the following: 

1. Marvin Windows and Doors. 
 

2. Weather Shield Mfg., Inc. 
 

B. Source Limitations:  Obtain wood windows from si ngle source from single 
manufacturer. 
C. LEED Requirements: 

 

1. Provide a minimum of 50 percent (by cost) of woo d-based materials that are 
produced from wood obtained from forests certified by an FSC-accredited 
certification body to comply with FSC STD-01-001, " FSC Principles and Criteria 
for Forest Stewardship.” 
2. Do not use composite wood or agrifiber products or adhesives that contain 
urea-formaldehyde resin. 
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3. Provide glazing with a minimum Visible Light Tra nsmittance (Tvis) of 
 

90%. 
 

4. Provide [window assemblies/curtainwall/etc.] wit h a minimum U-value of 1.2. 

2.2 � WINDOW PERFORMANCE REQUIREMENTS (FIXED WINDOW ONLY) 
 

A. Product  Standard:     Comply  with  AAMA/WDMA/C SA 101/I.S.2/A440  for 
definitions   and   minimum   standards   of   perf ormance,   materials, 
components, accessories, and fabrication unless mor e stringent requirements are 
indicated. 

1. Window Certification:  WDMA certified with label  attached to each 
 

window. 
 

B. Performance Class and Grade:  AAMA/WDMA/CSA 101/ I.S.2/A440 as follows: 
 

1. Minimum Performance Class:  R. 
 

2. Minimum Performance Grade:  30. 
 

C. Structural Loads:  Windows shall withstand the e ffects of wind loads, with no 
permanent deformation or breakage of components wit hin window assembly when tested 
according to ASTM E 330. 

1. Loads:  15 lbf/sq. ft. (720 Pa) minimum design p ressure and 22.5 
 

lbf/sq. (1080 Pa) minimum structural pressure. 
 

D. Air Infiltration:   Provide windows with maximum  air leakage through fixed 
glazing and framing areas of 0.05 cfm/sq. ft. (0.01 ??? L/s per sq. m) of fixed wall 
area when tested according to ASTM E 283 at a minim um static-air-pressure difference 
of 6.24 lbf/sq. ft. (300 Pa). 
E. Water penetration under Static Pressure:  Provid e windows that do not evidence 
water penetration through fixed glazing and framing  areas when tested according 
to ASTM E547 at a minimum static-air-pressure of 15  lbf/sq. ft. (720 Pa). 

 
F. Energy  Performance:    Provide  windows  with  performance  properties 
specified, as indicated in manufacturer's published  test data, based on 
argon-filled, Low-E IG with 3 mm glass and procedur es indicated below at 77 mph 
(122 kmph) after 4 cycles of 5 minutes each with wa ter being applied at a rate of 
5 gph/sq. ft. (19 l/0.09sqM). 

1. Thermal Transmittance (U-factor):  Fixed glazing  and framing areas shall 
have U-factor of not more than 0.30 Btu/sq. ft. x h  x deg F (1.47??? W/sq. m 
x K) as determined according to NFRC 100. 
2. Solar Heat Gain Coefficient:  Fixed glazing and framing areas shall have a 
solar heat gain coefficient of no greater than 0.26  as determined according to 
NFRC 200. 

2.3 � WOOD WINDOWS 
 

A. Operating Types:   Provide the following operati ng types in locations indicated 
on Drawings: 

1. Casement:  Project out. 
 

2. Double hung. 
 

3. Fixed. 
 

B. Frames  and  Sashes:     Fine-grained  wood  lum ber  complying  with 
AAMA/WDMA/CSA 101/I.S.2/A440; kiln dried to a moist ure content of not more than 
12 percent at time of fabrication; free of visible finger joints, blue stain, knots, 
pitch pockets, and surface checks larger than 1/32 inch (0.8 mm) deep by 2 inches 
(51 mm) wide; water-repellent preservative treated.  
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1. Exterior Finish:  Aluminum-clad wood. 
 

a. Aluminum Finish:  Manufacturer's standard baked- on enamel finish. b. 
Color:  As indicated on Drawings. 

2. Interior Finish:  Manufacturer's standard factor y-prime coat. 
 

a. Exposed  Unfinished  Wood  Surfaces:  Manufactur er's 
 standard species of Pine or Douglas Fir. 
b. Color:  As indicated on Drawings. 

 

C. Wood:   Clear ponderosa pine or another suitable  fine-grained lumber; kiln dried 
to a moisture content of 6 to 12 percent at time of  fabrication; free of visible 
finger joints, blue stain, knots, pitch pockets, an d surface checks larger than 
1/32 inch (0.8 mm) deep by 2 inches (51 mm) wide; w ater-repellent preservative 
treated. 
D. Aluminum Extrusions and Rolled Aluminum for Clad ding:  Manufacturer's standard  
formed  sheet  or  extruded-aluminum  cladding,  me chanically bonded to 
exterior exposed wood members.   Provide aluminum a lloy and 

 
temper recommended by wood window manufacturer for strength corrosion 
resistance, and application of required finish, but  not less than 
22,000-psi  (150-MPa)  ultimate  tensile strength,  and not less than 

 

16,000-psi (110-MPa) minimum yield strength. 
 

1. Baked-Enamel  Finish  for  Extrusions  and  Shee t:    Manufacturer's 
standard  baked  enamel  complying  with  AAMA  260 3  and  paint 
manufacturer's  written  specifications  for  clean ing,  conversion 
coating, and painting. 
2. Baked-Enamel Finish for Coil:  Manufacturer's st andard baked enamel 
complying   with  AAMA  620  and  paint  manufactur er's   written 
specifications for cleaning, conversion coating, an d painting. 

E. Wood Trim:  Material and finish to match frame m embers. 
 

F. Clad Trim:  Roll-formed sheet material and finis h to match clad frame members. 
G. Fasteners:  Aluminum, nonmagnetic stainless stee l, epoxy adhesive, or 

 

other materials warranted by manufacturer to be non corrosive and compatible with 
wood window members, cladding, trim, hardware, anch ors, and other components. 
1. Exposed Fasteners:  Unless avoidable for applyin g hardware, do not use 
exposed fasteners.  For application of hardware, us e fasteners that  match  
finish  of  member  or  hardware  being  fastened,  as appropriate. 

H. Anchors,  Nail  Fins,  Clips  and  Accessories:  Aluminum, 
 nonmagnetic 

 

stainless steel, or zinc-coated steel or iron compl ying with ASTM B 
 

633for SC 3 severe service conditions; provide suff icient strength to withstand 
design pressure indicated. 

I. Reinforcing  Members:  Aluminum,  or  nonmagneti c  stainless 
 steel,  or 

 

nickel/chrome-plated  steel complying with ASTM B 4 56 for Type SC 3 severe 
service conditions; provide sufficient strength to withstand design pressure 
indicated. 

J. Compression-Type  Weather  Stripping:    Provide   compressible  weather 
stripping designed for permanently resilient sealin g under bumper or wiper action 
and for complete concealment when wood window is cl osed. 
K. Replaceable Weather Seals:  Comply with AAMA 701 /702. 

 

L. Glass:  Clear annealed glass, ASTM C 1036, Type 1, Class 1, q3. 
 

1. Kind:  Fully tempered per ASTM C 1048 and where required by 2006 IBC Section 
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2406 
 

M. Insulating-Glass  Units:     ASTM E 2190, certif ied  through  IGCC  as 
complying with requirements of IGCC. 

1. Kind:    Silicone-glazed  11/16-inch  dual-seal,   insulating  glass, 
multi-layer Low-E coated with argon. 

N. Glazing System:  Manufacturer's standard factory -glazing system that 
 

produces weathertight seal. 
 

O. Hardware, General:  Provide manufacturer's stand ard hardware fabricated from 
aluminum, stainless steel, carbon steel complying w ith AAMA 907, or  other  
corrosion-resistant  material  compatible  with  ad jacent materials; designed 
to smoothly operate, tightly close, and securely lo ck windows, and sized to 
accommodate sash weight and dimensions. 

1. Exposed Hardware Color and Finish:   As selected  by Architect from 
manufacturer's full range. 

P. Projected Window Hardware: 
 

1. Gear-Type Rotary Operators:   Complying with AAM A 901 when tested according 
to ASTM E 405, Method A.  Provide operators that fu nction without requiring the 
removal of interior screens or using screen wickets . 

a. Type and Style:  Manufacturer's standard type fo r sash weight and size 
indicated. 

2. Hinges:   Manufacturer's standard type for sash weight and size indicated. 
3. Single-Handle Locking System:  Operates positive -acting arms that 

 

pull sash into locked position.  Provide one lock o n sashes up to 29 inches 
(735 mm) tall and two unison operating locks on tal ler sashes. 

4. Limit Devices:  Manufacturer's standard conceale d friction adjustor, 
adjustable  stay  bar or concealed  support  arms  with  adjustable, 
limited, hold-open limit devices designed to restri ct sash opening. 

a. Limit clear opening to 4 inches (100 mm) for ven tilation; with custodial 
key release. 

5. Operator Stud Cover:  Matching operator handle f inish.  Provide in locations 
where operator handle is removed for controlled acc ess. 
6. Pole Operators:    Tubular-shaped  anodized  alu minum;  with rubber- 
capped  lower end and standard  push-pull  hook  at  top to match hardware 
design; of sufficient length to operate window with out reaching  more than 60 
inches  (1500 mm) above floor;  one pole 

 
operator and pole hanger per room that has operable  windows more than 72 
inches (1800 mm) above floor. 

Q. Weather Stripping:  Provide full-perimeter weath er stripping for each 
operable sash unless otherwise indicated. 

1. Dual type. 
 

2. Continuous, flexible PVC material in dual-durome ter design. 
 

3. Welded corners, compressed between frame and sas h for positive seal on 4 
sides. 
4. Secondary  PVC  leaf-type  weatherstrip  between   frame 
 and  sash  for positive seal on 4 sides. 

R. Fasteners:  Noncorrosive  and  compatible  with  window 
 members,  trim, hardware, anchors, and other compo nents. 

1. Exposed Fasteners:  Do not use exposed fasteners  to the greatest 
 

extent possible.  For application of hardware, use fasteners that match 
finish hardware being fastened. 
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2.4 � ACCESSORIES 
 

A. Dividers (False Muntins):  Provide divider grill es in designs indicated 
for each sash lite. 

1. Type: 
 

a. Interior:  solid 7/8-inch wide clear pine, water -repellent and 
preservative treated. 
b. Exterior:  7/8 inch wide extruded aluminum. 

 

c. Insulating  glass  contains  non-glare  grid  be tween  2 
 panes  of glass. 
d. Bars shall be adhered to both sides of insulatin g glass with VHB 

 

acrylic adhesive tape and aligned with non-glare gr id. 
 

2. Material:  Manufacturer's standard. 
 

3. Pattern:  As indicated on Drawings. 
 

4. Profile:  As indicated on Drawings. 
 

5. Color:  As indicated on Drawings. 

2.5 � INSECT SCREENS 
 

A. General:  Fabricate insect screens to integrate with window frame. 
 

Provide screen for each operable exterior sash.  Sc reen wickets are not 
permitted. 
1. Type and Location:  Rolscreen. 

 

a. Compliance:  ASTM D 3656 and SMA 1201. 
 

b. Screen  Cloth:  Self-storing,  rolling,  black, 
 vinyl-coated fiberglass, 18/16 mesh. 

 
c. Mounted behind overhead cover. 

 

d. Cover:  Unfinished clear pine veneer on extruded  aluminum. e. 
Guides: Unfinished clear pine veneer on extruded al uminum. 

2.6 � FABRICATION 
 

A. Fabricate wood windows in sizes indicated.  Incl ude a complete system for 
installing and anchoring windows. 
B. Glaze wood windows in the factory. 

 

C. Weather strip each operable sash to provide weat hertight installation. 
 

D. Mullions:   Provide mullions and cover plates, m atching window units, complete 
with anchors for support to structure and installat ion of window units.  Allow for 
erection tolerances and provide for movement of win dow units due to thermal 
expansion and building deflections. Provide mullion s and cover plates capable of 
withstanding design wind loads of window units. 
E. Window Assemblies:  Provide operating and fixed units in configuration 

1. � indicated.  Provide window frames, sashes, hardware , and other trim and 
components necessary for a complete, secure, and we athertight installation, 
including the following: 

F. Complete fabrication, assembly, finishing, hardw are application, and other work 
in the factory to greatest extent possible.  Disass emble components only as 
necessary for shipment and installation.  Allow for  scribing, trimming, and 
fitting at Project site. 
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PART 3 - �EXECUTION 

3.1 � EXAMINATION 
 

A. Examine  openings,  substrates,  structural  sup port,  anchorage,  and 
conditions, with Installer present, for compliance with requirements for 
installation tolerances and other conditions affect ing performance of the Work. 
B. Verify  rough  opening  dimensions,  levelness  of  sill  plate,  and 
operational clearances. 
C. Examine wall flashings, vapor retarders, water a nd weather barriers, and  other   
built-in   components   to  ensure   weathertight   window installation. 
D. Proceed with installation only after unsatisfact ory  conditions have been 
corrected. 

3.2 � INSTALLATION 
 

A. Comply with manufacturer's written instructions for installing windows, 
hardware,  accessories,  and  other  components.     For  installation 

 
procedures and requirements not addressed in manufa cturer's written 
instructions, comply with installation requirements  in ASTM E 2112. 

B. Install windows level, plumb, square, true to li ne, without distortion, anchored  
securely  in  place  to  structural  support,  and  in  proper relation to wall 
flashing and other adjacent construction to produce  weathertight construction. 

3.3 � ADJUSTING, CLEANING, AND PROTECTION 
 

A. Adjust operating sashes and hardware for a tight  fit at contact points and weather 
stripping for smooth operation and weathertight clo sure. 
B. Clean exposed surfaces immediately after install ing windows.  Remove 

 

excess sealants, glazing materials, dirt, and other  substances. 
 

1. Keep protective films and coverings in place unt il final cleaning. 
 

C. Remove and replace sashes if glass has been brok en, chipped, cracked, abraded, 
or damaged during construction period. 
D. Protect  window  surfaces  from  contact  with 
 contaminating  substances 

 

resulting from construction operations.  If contami nating substances do 
contact window surfaces, remove contaminants immedi ately according to 
manufacturer's written instructions. 

- - - END OF SECTION - - -  
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SECTION 08 71 00 
DOOR HARDWARE 

PART 1 - GENERAL  

1.1 DESCRIPTION 

A. Door hardware and related items necessary for co mplete installation and 

operation of doors.  

1.2 RELATED WORK 

A. Caulking: Section 07 92 00 JOINT SEALANTS. 

B. Application of Hardware: Section 08 14 00, WOOD DOORS Section 08 11 13, 

HOLLOW METAL DOORS AND FRAMES Section 08 41 13, ALU MINUM-FRAMED 

ENTRANCES AND STOREFRONTS Section 08 42 29, AUTOMAT IC DOOR OPERATORS 

Section 08 71 13.11, LOW ENERGY DOOR OPERATORS 

C. Finishes: Section 09 06 00, SCHEDULE FOR FINISHE S. 

D. Painting: Section 09 91 00, PAINTING. 

E. Card Readers: Section 28 13 11, PHYSICAL ACCESS CONTROL SYSTEMS. 

F. Electrical: Division 26, ELECTRICAL. 

G. Fire Detection: Section 28 31 00, FIRE DETECTION  AND ALARM. 

1.3 GENERAL 

A. All hardware shall comply with UFAS, (Uniform Fe deral Accessible 

Standards) unless specified otherwise. 

B. Provide rated door hardware assemblies where req uired by most current 

version of the International Building Code (IBC). 

C. Hardware for Labeled Fire Doors and Exit Doors: Conform to requirements 

of NFPA 80 for labeled fire doors and to NFPA 101 f or exit doors, as 

well as to other requirements specified. Provide ha rdware listed by UL, 

except where heavier materials, large size, or bett er grades are 

specified herein under paragraph HARDWARE SETS. In lieu of UL labeling 

and listing, test reports from a nationally recogni zed testing agency 

may be submitted showing that hardware has been tes ted in accordance 

with UL test methods and that it conforms to NFPA r equirements. 

D. Hardware for application on metal and wood doors  and frames shall be 

made to standard templates. Furnish templates to th e fabricator of 

these items in sufficient time so as not to delay t he construction.  

E. The following items shall be of the same manufac turer, except as 

otherwise specified:  

1. Mortise locksets.  

2. Hinges for hollow metal and wood doors.  



Lebanon VA Medical Center 
Behavioral Health Complex 
Lebanon, PA 17042 

May 18, 2012  
Issued for Bid  

VA Project No. 595-109  
Project No. 3468  

 

08 71 00-2 

3. Surface applied overhead door closers.  

4. Exit devices.  

1.4 WARRANTY 

A. Automatic door operators shall be subject to the  terms of FAR Clause 

52.246-21, except that the Warranty period shall be  two years in lieu 

of one year for all items except as noted below: 

1. Locks, latchsets, and panic hardware: 5 years. 

2. Door closers and continuous hinges: 10 years. 

1.5 MAINTENANCE MANUALS 

A. In accordance with Section 01 00 00, GENERAL REQ UIREMENTS Article 

titled "INSTRUCTIONS", furnish maintenance manuals and instructions on 

all door hardware. Provide installation instruction s with the submittal 

documentation. 

1.6 SUBMITTALS 

A. Submittals shall be in accordance with Section 0 1 33 23, SHOP DRAWINGS, 

PRODUCT DATA AND SAMPLES. Submit 6 copies of the sc hedule per Section 

01 33 23. Submit 2 final copies of the final approv ed schedules to VAMC 

Locksmith as record copies (VISN Locksmith if the V AMC does not have a 

locksmith). 

B. Hardware Schedule: Prepare and submit hardware s chedule in the 

following form: 

Hardware 
Item 

Quantity  Size Reference 
Publication 
Type No. 

Finish Mfr. 
Name 
and 
Catalog 
No. 

Key 
Control 
Symbols 

UL Mark 
(if 
fire 
rated 
and 
listed) 

ANSI/BHMA 
Finish 
Designation  

         

         

         

 

C. Samples and Manufacturers' Literature:  

1. Samples: All hardware items (proposed for the pr oject) that have not 

been previously approved by Builders Hardware Manuf acturers 

Association shall be submitted for approval. Tag an d mark all items 

with manufacturer's name, catalog number and projec t number.  
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2. Samples are not required for hardware listed in the specifications 

by manufacturer's catalog number, if the contractor  proposes to use 

the manufacturer's product specified. 

D. Certificate of Compliance and Test Reports: Subm it certificates that 

hardware conforms to the requirements specified her ein. Certificates 

shall be accompanied by copies of reports as refere nced. The testing 

shall have been conducted either in the manufacture r's plant and 

certified by an independent testing laboratory or c onducted in an 

independent laboratory, within four years of submit tal of reports for 

approval. 

1.7 DELIVERY AND MARKING 

A. Deliver items of hardware to job site in their o riginal containers, 

complete with necessary appurtenances including scr ews, keys, and 

instructions. Tag one of each different item of har dware and deliver to 

Resident Engineer for reference purposes. Tag shall  identify items by 

Project Specification number and manufacturer's cat alog number. These 

items shall remain on file in Resident Engineer's o ffice until all 

other similar items have been installed in project,  at which time the 

Resident Engineer will deliver items on file to Con tractor for 

installation in predetermined locations on the proj ect. 

1.8 PREINSTALLATION MEETING 

A. Convene a preinstallation meeting not less than 30 days before start of 

installation of door hardware.  Require attendance of parties directly 

affecting work of this section, including Contracto r and Installer, 

Architect, Project Engineer and VA Locksmith, Hardw are Consultant, and 

Hardware Manufacturer’s Representative.  Review the  following: 

1. Inspection of door hardware. 

2. Job and surface readiness. 

3. Coordination with other work.    

4. Protection of hardware surfaces. 

5. Substrate surface protection. 

6. Installation. 

7. Adjusting. 

8. Repair. 

9. Field quality control. 

10. Cleaning. 
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1.9 INSTRUCTIONS 

A. Hardware Set Symbols on Drawings: Except for pro tective plates, door 

stops, mutes, thresholds and the like specified her ein, hardware 

requirements for each door are indicated on drawing s by symbols. 

Symbols for hardware sets consist of letters (e.g.,  "HW") followed by a 

number. Each number designates a set of hardware it ems applicable to a 

door type.  

B. Keying: All cylinders shall be keyed into existi ng Grand Master Key 

System. Provide removable core cylinders that are r emovable only with a 

special key or tool without disassembly of knob or lockset. Cylinders 

shall be 7 pin type. Keying information shall be fu rnished at a later 

date by the Resident Engineer. 

1.10 APPLICABLE PUBLICATIONS 

A. The publications listed below form a part of thi s specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only. In text, hardware items are  referred to by 

series, types, etc., listed in such specifications and standards, 

except as otherwise specified.  

B. American Society for Testing and Materials (ASTM ): 

F883-04.................Padlocks  

E2180-07................Standard Test Method for De termining the 

Activity of Incorporated Antimicrobial Agent(s) 

In Polymeric or Hydrophobic Materials 

C. American National Standards Institute/Builders H ardware Manufacturers 

Association (ANSI/BHMA): 

A156.1-06...............Butts and Hinges 

A156.2-03...............Bored and Pre-assembled Loc ks and Latches 

A156.3-08...............Exit Devices, Coordinators,  and Auto Flush 

Bolts 

A156.4-08...............Door Controls (Closers)  

A156.5-01...............Auxiliary Locks and Associa ted Products  

A156.6-05...............Architectural Door Trim  

A156.8-05...............Door Controls-Overhead Stop s and Holders  

A156.12-05 .............Interconnected Locks and La tches 

A156.13-05..............Mortise Locks and Latches S eries 1000  

A156.14-07 .............Sliding and Folding Door Ha rdware 



Lebanon VA Medical Center 
Behavioral Health Complex 
Lebanon, PA 17042 

May 18, 2012  
Issued for Bid  

VA Project No. 595-109  
Project No. 3468  

 

08 71 00-5 

A156.15-06..............Release Devices-Closer Hold er, Electromagnetic 

and Electromechanical 

A156.16-08..............Auxiliary Hardware 

A156.17-04 .............Self-Closing Hinges and Piv ots 

A156.18-06..............Materials and Finishes  

A156.20-06 .............Strap and Tee Hinges, and H asps 

A156.21-09..............Thresholds 

A156.22-05..............Door Gasketing and Edge Sea l Systems 

A156.23-04..............Electromagnetic Locks 

A156.24-03..............Delayed Egress Locking Syst ems 

A156.25-07 .............Electrified Locking Devices  

A156.26-06..............Continuous Hinges 

A156.28-07 .............Master Keying Systems 

A156.29-07 .............Exit Locks and Alarms 

A156.30-03 .............High Security Cylinders 

A156.31-07 .............Electric Strikes and Frame Mounted Actuators 

A250.8-03...............Standard Steel Doors and Fr ames 

D. National Fire Protection Association (NFPA):  

80-10...................Fire Doors and Fire Windows   

101-09..................Life Safety Code 

E. Underwriters Laboratories, Inc. (UL):  

 Building Materials Directory (2008) 

PART 2 - PRODUCTS 

 
2.1 BUTT HINGES 

A. ANSI A156.1. Provide only three-knuckle hinges, except five-knuckle 

where the required hinge type is not available in a  three-knuckle 

version (e.g., some types of swing-clear hinges). T he following types 

of butt hinges shall be used for the types of doors  listed, except 

where otherwise specified: 

1. Exterior Doors: Type A2112/A5112 for doors 900 m m (3 feet) wide or 

less and Type A2111/A5111 for doors over 900 mm (3 feet) wide. 

Hinges for exterior outswing doors shall have non-r emovable pins.  

Hinges for exterior fire-rated doors shall be of st ainless steel 

material. 

2. Interior Doors: Type A8112/A5112 for doors 900 m m (3 feet) wide or 

less and Type A8111/A5111 for doors over 900 mm (3 feet) wide.  
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Hinges for doors exposed to high humidity areas (sh ower rooms, 

toilet rooms, kitchens, janitor rooms, etc. shall b e of stainless 

steel material. 

B. Provide quantity and size of hinges per door lea f as follows: 

1. � Doors up to 1210 mm (4 feet) high:  2 hinges. 

2. � Doors 1210 mm (4 feet) to 2260 mm (7 feet 5 inches)  high:  3 hinges 

minimum. 

3. � Doors greater than 2260 mm (7 feet 5 inches) high:  4 hinges. 

4. � Doors up to 900 mm (3 feet) wide, standard weight:  114 mm x 114 mm 

(4-1/2 inches x 4-1/2 inches) hinges. 

5. � Doors over 900 mm (3 feet) to 1065 mm (3 feet 6 inc hes) wide, 

standard weight: 127 mm x 114 mm (5 inches x 4-1/2 inches). 

6. � Doors over 1065 mm (3 feet 6 inches) to 1210 mm (4 feet), heavy 

weight:  127 mm x 114 mm (5 inches x 4-1/2 inches).  

7. � Provide heavy-weight hinges where specified. 

8. � At doors weighing 330 kg (150 lbs.) or more, furnis h 127 mm (5 

inch) high hinges. 

C. See Articles "MISCELLANEOUS HARDWARE" and "HARDW ARE SETS" for pivots 

and hinges other than butts specified above and con tinuous hinges 

specified below. 

2.2 CONTINUOUS HINGES 

A. ANSI/BHMA A156.26, Grade 1-600. 

1. Listed under Category N in BHMA's "Certified Pro duct Directory." 

B. General:  Minimum 0.120-inch- (3.0-mm-) thick, h inge leaves with 

minimum overall width of 4 inches (102 mm); fabrica ted to full height 

of door and frame and to template screw locations; with components 

finished after milling and drilling are complete 

C. Continuous, Barrel-Type Hinges:  Hinge with knuc kles formed around a 

Teflon-coated 6.35mm (0.25-inch) minimum diameter p in that extends 

entire length of hinge. 

1. Base Metal for Exterior Hinges: Stainless steel.  

2. Base Metal for Interior Hinges: Stainless steel.  

3. Base Metal for Hinges for Fire-Rated Assemblies:  Stainless steel. 

4. Provide with non-removable pin (hospital tip opt ion) at lockable 

outswing doors. 
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5. Where required to clear adjacent casing, trim, a nd wall conditions 

and allow full door swing, provide wide throw hinge s of minimum 

width required. 

6. Provide with manufacturer’s cut-outs for separat e mortised power 

transfers and/or mortised automatic door bottoms wh ere they occur. 

7. Where thru-wire power transfers are integral to the hinge, provide 

hinge with easily removable portion to allow easy a ccess to wiring 

connections. 

8. Where models are specified that provide an integ ral wrap-around edge 

guard for the hinge edge of the door, provide manuf acturer’s 

adjustable threaded stud and machine screw mechanis m to allow the 

door to be adjusted within the wrap-around edge gua rd. 

2.3 DOOR CLOSING DEVICES 

A. Closing devices shall be products of one manufac turer for each type 

specified.  

2.4 OVERHEAD CLOSERS 

A. Conform to ANSI A156.4, Grade 1. 

B. Closers shall conform to the following:  

1. The closer shall have minimum 50 percent adjusta ble closing force 

over minimum value for that closer and have adjusta ble hydraulic 

back check effective between 60 degrees and 85 degr ees of door 

opening. 

2. Where specified, closer shall have hold-open fea ture.  

3. Size Requirements: Provide multi-size closers, s izes 1 through 6, 

except where multi-size closer is not available for  the required 

application. 

4. Material of closer body shall be forged or cast.   

5. Arm and brackets for closers shall be steel, mal leable iron or high 

strength ductile cast iron.  

6. Where closers are exposed to the exterior or are  mounted in rooms 

that experience high humidity, provide closer body and arm assembly 

of stainless steel material. 

7. Closers shall have full size metal cover; plasti c covers will not be 

accepted. 

8. Closers shall have adjustable hydraulic back-che ck, separate valves 

for closing and latching speed, adjustable back-che ck positioning 

valve, and adjustable delayed action valve.  
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9. Provide closers with any accessories required fo r the mounting 

application, including (but not limited to) drop pl ates, special 

soffit plates, spacers for heavy-duty parallel arm fifth screws, 

bull-nose or other regular arm brackets, longer or shorter arm 

assemblies, and special factory templating.  Provid e special arms, 

drop plates, and templating as needed to allow moun ting at doors 

with overhead stops and/or holders. 

10. Closer arms or backcheck valve shall not be use d to stop the door 

from overswing, except in applications where a sepa rate wall, floor, 

or overhead stop cannot be used. 

11. Provide parallel arm closers with heavy duty ri gid arm. 

12. Where closers are to be installed on the push s ide of the door, 

provide parallel arm type except where conditions r equire use of top 

jamb arm. 

13. Provide all surface closers with the same body attachment screw 

pattern for ease of replacement and maintenance. 

14. All closers shall have a 1 ½” (38mm) minimum pi ston diameter.  

2.6 DOOR STOPS 

A. Conform to ANSI A156.16. 

B. Provide door stops wherever an opened door or an y item of hardware 

thereon would strike a wall, column, equipment or o ther parts of 

building construction. For concrete, masonry or qua rry tile 

construction, use lead expansion shields for mounti ng door stops.  

C. Where cylindrical locks with turn pieces or push buttons occur, equip 

wall bumpers Type L02251 (rubber pads having concav e face) to receive 

turn piece or button.  

D. Provide floor stops (Type L02141 or L02161 in of fice areas; Type L02121 

x 3 screws into floor elsewhere. Wall bumpers, wher e used, must be 

installed to impact the trim or the door within the  leading half of its 

width.  Floor stops, where used, must be installed within 4-inches of 

the wall face and impact the door within the leadin g half of its width. 

E. Where drywall partitions occur, use floor stops,  Type L02141 or L02161 

in office areas, Type L02121 elsewhere.  

F. Provide stop Type L02011, as applicable for exte rior doors.  At 

outswing doors where stop can be installed in concr ete, provide stop 

mated to concrete anchor set in 76mm (3-inch) core- drilled hole and 

filled with quick-setting cement. 
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G. Omit stops where floor mounted door holders are required and where 

automatic operated doors occur.  

H. Provide appropriate roller bumper for each set o f doors (except where 

closet doors occur) where two doors would interfere  with each other in 

swinging.  

I. Provide appropriate door mounted stop on doors i n individual toilets 

where floor or wall mounted stops cannot be used.  

J. Provide overhead surface applied stop Type C0254 1, ANSI A156.8 on 

patient toilet doors in bedrooms where toilet door could come in 

contact with the bedroom door.  

K. Provide door stops on doors where combination cl oser magnetic holders 

are specified, except where wall stops cannot be us ed or where floor 

stops cannot be installed within 4-inches of the wa ll.  

L. Where the specified wall or floor stop cannot be  used, provide 

concealed overhead stops (surface-mounted where con cealed cannot be 

used). 

2.7 OVERHEAD DOOR STOPS AND HOLDERS 

A. Conform to ANSI Standard A156.8. Overhead holder s shall be of sizes 

recommended by holder manufacturer for each width o f door. Set overhead 

holders for 110 degree opening, unless limited by b uilding construction 

or equipment. Provide Grade 1 overhead concealed sl ide type: stop-only 

at rated doors and security doors, hold-open type w ith exposed hold-

open on/off control at all other doors requiring ov erhead door stops. 

2.9 LOCKS AND LATCHES 

1. Mortise Lock and Latch Sets: Conform to ANSI/BHM A A156.13. Mortise 

locksets shall be series 1000, minimum Grade 2. All  locksets and 

latchsets, except on designated doors in Psychiatri c (Mental Health) 

areas, shall have lever handles fabricated from cas t stainless 

steel.  Provide sectional (lever x rose) lever desi gn matching. No 

substitute lever material shall be accepted. All lo cks and latchsets 

shall be furnished with 122.55 mm (4-7/8-inch) curv ed lip strike and 

wrought box. At outswing pairs with overlapping ast ragals, provide 

flat lip strip with 21mm (7/8-inch) lip-to-center d imension.  Lock 

function F02 shall be furnished with emergency tool s/keys for 

emergency entrance. All lock cases installed on lea d lined doors 

shall be lead lined before applying final hardware finish. Furnish 

armored fronts for all mortise locks.  Where mortis e locks are 
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installed in high-humidity locations or where expos ed to the 

exterior on both sides of the opening, provide non- ferrous mortise 

lock case. 

3. Auxiliary locks shall be as specified under hard ware sets and 

conform to ANSI A156.5.  

4. Locks on designated doors in Psychiatric (Mental  Health) areas shall 

be paddle type with arrow projection covers and be UL Listed. 

Provide these locks with paddle in the down positio n on both sides 

of the door. Locks shall be fabricated of wrought s tainless steel. 

5. Privacy locks in non-mental-health patient rooms  shall have an 

inside thumbturn for privacy and an outside thumbtu rn for emergency 

entrance.  Single occupancy patient privacy doors s hall typically 

swing out; where such doors cannot swing out, provi de center-pivoted 

doors with rescue hardware (see HW-2B). 

2.10 PUSH-BUTTON COMBINATION LOCKS 

A. ANSI/BHMA A156.13, Grade 1. Battery operated pus hbutton entry. 

B. Construction:  Heavy duty mortise lock housing c onforming to ANSI/BHMA 

A156.13, Grade 1.  Lever handles and operating comp onents in compliance 

with the UFAS and the ADA Accessibility Guidelines.   Match lever 

handles of locks and latchsets on adjacent doors. 

C. Special Features:  Key override to permit a mast er keyed security 

system and a pushbutton security code activated pas sage feature to 

allow access without using the entry code. 

2.13 KEYS 

A. Stamp all keys with change number and key set sy mbol. Furnish keys in 

quantities as follows:  

Locks/Keys Quantity 

Cylinder locks 2 keys each  

Cylinder lock change key 
blanks 

100 each different key way  

Master-keyed sets 6 keys each  

Grand Master sets 6 keys each  

Great Grand Master set 5 keys  

Control key 2 keys  
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B. Psychiatric keys shall be cut so that first two bittings closest to the 

key shoulder are shallow to provide greater strengt h at point of 

greatest torque. 

2.14 KEY CABINET 

A. ANSI Standard A156.5. Provide key cabinet made o f cold rolled, 1.2 mm 

(0.0478 inch) thick furniture steel electro-welded.  Doors shall have 

"no sag" continuous brass-pin piano type hinge and be equipped with 

chrome plated locking door handles, hook cam and me chanical pushbutton 

door lock.  Key Cabinet and Key Control System shal l accommodate all 

keys for this project plus 25 percent.  Provide min imum number of 

multiple cabinets where a single cabinet of largest  size will not 

accommodate the required number of keys. 

B. Key tags shall consist of two sets: Permanent se lf-locking and loan key 

snaphook type with tag colors as follows: Red fiber  marker of the 

permanent self-locking type approximately 32 mm (1- 1/4 inch) in 

diameter engraved with the legend "FILE KEY MUST NO T BE LOANED." Also 

furnish for each hook a white cloverleaf key marker  with snap-hooks 

engraved with the legend "LOAN KEY."  

C. The manufacturer of the lock cylinders and locks  shall attach a key tag 

to keys of each lock cylinder and shall mark thereo n the respective 

item number and key change number. Provide each gro up of keys in a key 

gathering envelope (supplied by Key Cabinet Manufac turer) in which the 

lock manufacturer shall include the following infor mation: Item number, 

key change number and door number. The contractor s hall furnish the Key 

Cabinet Manufacturer the hardware and keying schedu les and change keys.  

D. The Key Cabinet Manufacturer shall set up a thre e-way cross index 

system, including master keys, listing the keys alp habetically, the 

hooks numerically and the key changes numerically o n different colored 

index cards. Index cards shall be typewritten and i nserted in a durable 

binder. Attach the keys to the two sets of numbered  tags supplied with 

the cabinet. (The permanent tag and the loan key ta g). Instruct the 

owner in proper use of the system. Install cabinet as directed by the 

Resident Engineer.  

2.15 ARMOR PLATES, KICK PLATES, MOP PLATES AND DOOR  EDGING 

A. Conform to ANSI Standard A156.6. 

B. Provide protective plates as specified below:  

1. Kick plates, mop plates and armor plates of meta l, Type J100 series. 
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2. Provide kick plates and mop plates where specifi ed. Kick plates 

shall be 254 mm (10 inches) or 305 mm (12 inches) h igh. Mop plates 

shall be 152 mm (6 inches) high.  Both kick and mop  plates shall be 

minimum 1.27 mm (0.050 inches) thick.  Provide kick  and mop plates 

beveled on all 4 edges (B4E).  On push side of door s where jamb stop 

extends to floor, make kick plates 38 mm (1-1/2 inc hes) less than 

width of door, except pairs of metal doors which sh all have plates 

25 mm (1 inch) less than width of each door. Extend  all other kick 

and mop plates to within 6 mm (1/4 inch) of each ed ge of doors. Kick 

and mop plates shall butt astragals. For jamb stop requirements, see 

specification sections pertaining to door frames.  

3. Kick plates and/or mop plates are not required o n following door 

sides:  

a. Armor plate side of doors; 

b. Exterior side of exterior doors; 

c. Closet side of closet doors; 

d. Both sides of aluminum entrance doors.  

5. Where louver or grille occurs in lower portion o f doors, substitute 

stretcher plate and kick plate in place of armor pl ate. Size of 

stretcher plate and kick plate shall be 254 mm (10 inches) high.  

6. Provide stainless steel edge guards where so spe cified at wood 

doors. Provide mortised type instead of surface typ e except where 

door construction and/or ratings will not allow.  P rovide edge 

guards of bevel and thickness to match wood door.  Provide edge 

guards with factory cut-outs for door hardware that  must be 

installed through or extend through the edge guard.   Provide full-

height edge guards except where door rating does no t allow; in such 

cases, provide edge guards to height of bottom of t ypical lockset 

armor front.  Forward edge guards to wood door manu facturer for 

factory installation on doors. 

2.16 EXIT DEVICES 

A. Conform to ANSI Standard A156.3. Exit devices sh all be Grade 1; type 

and function are specified in hardware sets. Provid e flush with 

finished floor strikes for vertical rod exit device s in interior of 

building. Trim shall have cast satin stainless stee l lever handles of 

design similar to locksets, unless otherwise specif ied. Provide key 
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cylinders for keyed operating trim and, where speci fied, cylinder 

dogging. 

B. Surface vertical rod panics shall only be provid ed less bottom rod; 

provide fire pins as required by exit device and do or fire labels.  Do 

not provide surface vertical rod panics at exterior  doors. 

C. Concealed vertical rod panics shall be provided less bottom rod at 

interior doors, unless lockable or otherwise specif ied; provide fire 

pins as required by exit device and door fire label s.  Where concealed 

vertical rod panics are specified at exterior doors , provide with both 

top and bottom rods. 

D. Where removable mullions are specified at pairs with rim panic devices, 

provide mullion with key-removable feature. 

E. At non-rated openings with panic hardware, provi de panic hardware with 

key cylinder dogging feature. 

F. Exit devices for fire doors shall comply with Un derwriters 

Laboratories, Inc., requirements for Fire Exit Hard ware. Submit proof 

of compliance.  

2.17 FLUSH BOLTS (LEVER EXTENSION) 

A. Conform to ANSI A156.16. Flush bolts shall be Ty pe L24081 unless 

otherwise specified. Furnish proper dustproof strik es conforming to 

ANSI A156.16, for flush bolts required on lower par t of doors.  

B. Lever extension manual flush bolts shall only be  used at non-fire-rated 

pairs for rooms only accessed by maintenance person nel. 

C. Face plates for cylindrical strikes shall be rec tangular and not less 

than 25 mm by 63 mm (1 inch by 2-1/2 inches).  

D. Friction-fit cylindrical dustproof strikes with circular face plate may 

be used only where metal thresholds occur. 

E. Provide extension rods for top bolt where door h eight exceeds 2184 mm 

(7 feet 2 inches).  

2.18 FLUSH BOLTS (AUTOMATIC) 

A. Conform to ANSI A156.3. Dimension of flush bolts  shall conform to ANSI 

A115. Bolts shall conform to Underwriters Laborator ies, Inc., 

requirements for fire door hardware. Flush bolts sh all automatically 

latch and unlatch. Furnish dustproof strikes confor ming to ANSI A156.16 

for bottom flushbolt. Face plates for dustproof str ike shall be 

rectangular and not less than 38 mm by 90 mm (1-1/2  by 3-1/2 inches).  
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B. At interior doors, provide auto flush bolts less  bottom bolt, unless 

otherwise specified, except at wood pairs with fire -rating greater than 

20 minutes; provide fire pins as required by auto f lush bolt and door 

fire labels. 

2.19 DOOR PULLS WITH PLATES 

A. Conform to ANSI A156.6. Pull Type J401, 152 mm ( 6 inches) high by 19 mm 

(3/4 inches) diameter with plate Type J302, 90 mm b y 350 mm (3-1/2 

inches by 14 inches), unless otherwise specified. P rovide pull with 

projection of 70 mm (2 3/4 inches) and a clearance of 51 mm (2 inches). 

Cut plates of door pull plate for cylinders, or tur n pieces where 

required.  

2.20 PUSH PLATES 

A. Conform to ANSI A156.6. Metal, Type J302, 200 mm  (8 inches) wide by 350 

mm (14 inches) high. Provide metal Type J302 plates  100 mm (4 inches 

wide by 350 mm (14 inches) high) where push plates are specified for 

doors with stiles less than 200 mm (8 inches) wide.  Cut plates for 

cylinders, and turn pieces where required.  

2.21 COMBINATION PUSH AND PULL PLATES 

A. Conform to ANSI 156.6. Type J303, stainless stee l 3 mm (1/8 inch) 

thick, 80 mm (3-1/3 inches) wide by 800 mm (16 inch es) high), top and 

bottom edges shall be rounded. Secure plates to woo d doors with 38 mm 

(1-1/2 inch) long No. 12 wood screws. Cut plates fo r turn pieces, and 

cylinders where required. Pull shall be mounted dow n.  

2.22 COORDINATORS 

A. Conform to ANSI A156.16. Coordinators, when spec ified for fire doors, 

shall comply with Underwriters Laboratories, Inc., requirements for 

fire door hardware. Coordinator may be omitted on e xterior pairs of 

doors where either door will close independently re gardless of the 

position of the other door. Coordinator may be omit ted on interior 

pairs of non-labeled open where open back strike is  used. Open back 

strike shall not be used on labeled doors. Paint co ordinators to match 

door frames, unless coordinators are plated.  Provi de bar type 

coordinators, except where gravity coordinators are  required at 

acoustic pairs.  For bar type coordinators, provide  filler bars for 

full width and, as required, brackets for push-side  surface mounted 

closers, overhead stops, and vertical rod panic str ikes. 
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2.23 THRESHOLDS 

A. Conform to ANSI A156.21, mill finish extruded al uminum, except as 

otherwise specified. In existing construction, thre sholds shall be 

installed in a bed of sealant with ¼-20 stainless s teel machine screws 

and expansion shields. In new construction, embed a luminum anchors 

coated with epoxy in concrete to secure thresholds.  Furnish thresholds 

for the full width of the openings. 

B. For thresholds at elevators entrances see other sections of 

specifications. 

C. At exterior doors and any interior doors exposed  to moisture, provide 

threshold with non-slip abrasive finish. 

D. Provide with miter returns where threshold exten ds more than 12 mm (0.5 

inch) from fame face. 

2.25 WEATHERSTRIPS (FOR EXTERIOR DOORS) 

A. Conform to ANSI A156.22. Air leakage shall not t o exceed 0.50 CFM per 

foot of crack length (0.000774m 3/s/m). 

2.26 MISCELLANEOUS HARDWARE 

A. Access Doors (including Sheet Metal, Screen and Woven Wire Mesh Types): 

Except for fire-rated doors and doors to Temperatur e Control Cabinets, 

equip each single or double metal access door with Lock Type E76213, 

conforming to ANSI A156.5. Key locks as directed. S hip lock prepaid to 

the door manufacturer. Hinges shall be provided by door manufacturer.  

B. Cylinders for Various Partitions and Doors: Key cylinders same as 

entrance doors of area in which partitions and door  occur, // except as 

otherwise specified //. Provide cylinders to operat e locking devices 

where specified for following partitions and doors:   

1. Folding doors and partitions. 

2. Wicket door (in roll-up door assemblies).  

3. Slide-up doors. 

4. Swing-up doors. 

5. Fire-rated access doors-Engineer's key set. 

6. Doors from corridor to electromagnetic shielded room.  

7. Day gate on vault door.  

C. Mutes: Conform to ANSI A156.16. Provide door mut es or door silencers 

Type L03011 or L03021, depending on frame material,  of white or light 

gray color, on each steel or wood door frame, excep t at fire-rated 

frames, lead-lined frames and frames for sound-resi stant, lightproof 
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and electromagnetically shielded doors. Furnish 3 m utes for single 

doors and 2 mutes for each pair of doors, except do uble-acting doors. 

Provide 4 mutes or silencers for frames for each Du tch type door. 

Provide 2 mutes for each edge of sliding door which  would contact door 

frame.  

2.27 PADLOCKS FOR VARIOUS DOORS, GATES AND HATCHES 

A. ASTM E883, size 50 mm (2 inch) wide chain; furni sh extended shackles as 

required by job conditions. Provide padlocks, with key cylinders, for 

each door in following areas as noted.  

B. Key padlocks as follows: 

1. Constant Temperature Rooms in Research Departmen ts: Research 

Laboratory Set.  

2. Cold Room in Morgue Department: Autopsy Set.  

3. Refrigerators in Canteen Department: Canteen Sto rage Set.  

4. All Refrigerator Rooms in Main Kitchen Departmen t: Kitchen Storage 

Set. 

5. Chain Link Fence Gates for Electrical Substation  and other Fenced 

Buildings or Areas: Engineer's set, except as other wise specified.  

6. Chain Link Fence Gates for Oxygen Storage Buildi ngs: Maintenance 

supply set.  

7. Roof Access and Scuttles: Engineer's set.  

8. Hinged Wicket in Post Office Partitions: Post Of fice set.  

C. Omit padlocks on communicating refrigerator door s. 

2.28 THERMOSTATIC TEMPERATURE CONTROL VALVE CABINETS 

A. Where lock is shown, equip each cabinet door (me tal) with lock Type 

E06213, conforming to ANSI A156.5. Key locks in Key  Sets approved by 

Contracting Officer. See mechanical drawings and sp ecifications for 

location of cabinets. 

B. Cabinet manufacturer shall supply the hinges, bo lts and pulls. Ship 

locks to cabinet manufacturer for installation.  

2.29 HINGED WIRE GUARDS (FOR WINDOWS, DOORS AND TRANSOMS) AND WIRE PARTITION 
DOORS  

A. Butt hinges, type A8133 (special swaging) 100 mm  by 90 mm (4 inches by 

3-1/2 inches), Finish US2C.  

1. 3 hinges for guards over 1060 mm (3-1/2 feet) hi gh.  

2. 2 hinges for guards less than 1060 mm (3-1/2 fee t) high.  
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B. Conform to ANSI A156.5. Lock Type E06081 for gua rds and Type E06061 for 

partitions.  

1. Keying: Except as noted otherwise, key locks lik e entrance door or 

space wherein guards and partitions are located exc ept as otherwise 

specified.  

2. Key locks for partitions enclosing mechanical an d electrical 

equipment in Engineer's Set. (See detailed drawings  for number of 

locks and butt hinges required for each guard).  

2.30 FINISHES 

A. Exposed surfaces of hardware shall have ANSI A15 6.18, finishes as 

specified below. Finishes on all hinges, pivots, cl osers, thresholds, 

etc., shall be as specified below under "Miscellane ous Finishes." For 

field painting (final coat) of ferrous hardware, se e Section 09 91 00, 

PAINTING.  

B. 626 or 630: All surfaces on exterior and interio r of buildings, except 

where other finishes are specified. 

C. Miscellaneous Finishes:  

1. Hinges --exterior doors: 626 or 630.  

2. Hinges --interior doors: 652 or 630.  

3. Pivots: Match door trim.  

4. Door Closers: Factory applied paint finish. Dull  or Satin Aluminum 

color.  

5. Thresholds: Mill finish aluminum.  

6. Cover plates for floor hinges and pivots: 630.  

7. Other primed steel hardware: 600.  

D. Hardware Finishes for Existing Buildings: U.S. S tandard finishes shall 

match finishes of hardware in (similar) existing sp aces except where 

otherwise specified. 

F. Anti-microbial Coating: All hand-operated hardwa re (levers, pulls, push 

bars, push plates, paddles, and panic bars) shall b e provided with an 

anti-microbial/anti-fungal coating that has passed ASTM E2180 tests. 

Coating to consist of ionic silver (Ag+).  Silver i ons surround 

bacterial cells, inhibiting growth of bacteria, mol d, and mildew by 

blockading food and respiration supplies. 

2.31 BASE METALS 

A. Apply specified U.S. Standard finishes on differ ent base metals as 

following:  
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Finish Base Metal  

652 Steel  

626 Brass or bronze  

630 Stainless steel  

PART 3 - EXECUTION  

3.1 HARDWARE HEIGHTS 

A. For new buildings locate hardware on doors at he ights specified below, 

with all hand-operated hardware centered within 864  mm (34 inches) to 

1200 mm (48 inches), unless otherwise noted: 

B. Hardware Heights from Finished Floor:  

1. Exit devices centerline of strike (where applica ble) 1024 mm 

(40-5/16 inches).  

2. Locksets and latch sets centerline of strike 102 4 mm (40-5/16 

inches).  

3. Deadlocks centerline of strike 1219 mm (48 inche s).  

4. Hospital arm pull 1168 mm (46 inches) to centerl ine of bottom 

supporting bracket.  

5. Centerline of door pulls to be 1016 mm (40 inche s).  

6. Push plates and push-pull shall be 1270 mm (50 i nches) to top of 

plate. 

7. Push-pull latch to be 1024 mm (40-5/16 inches) t o centerline of 

strike.  

8. Locate other hardware at standard commercial hei ghts. Locate push 

and pull plates to prevent conflict with other hard ware. 

3.2 INSTALLATION 

A. Closer devices, including those with hold-open f eatures, shall be 

equipped and mounted to provide maximum door openin g permitted by 

building construction or equipment. Closers shall b e mounted on side of 

door inside rooms, inside stairs, and away from cor ridors except 

security bedroom, bathroom and anteroom doors which  shall have closer 

installed parallel arm on exterior side of doors. A t exterior doors, 

closers shall be mounted on interior side. Where cl osers are mounted on 

doors they shall be mounted with sex nuts and bolts ; foot shall be 

fastened to frame with machine screws.  

B. Hinge Size Requirements: 

Door Thickness Door Width Hinge Height 
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45 mm (1-3/4 inch) 900 mm (3 feet) and less 113 mm (4-1/2 inches) 

 

45 mm (1-3/4 inch) Over 900 mm (3 feet) but 
not more than 1200 mm (4 
feet) 

125 mm (5 inches) 

35 mm (1-3/8 inch) 
(hollow core wood 
doors)  

Not over 1200 mm (4 feet) 113 mm (4-1/2 inches) 

 

C. Hinge leaves shall be sufficiently wide to allow  doors to swing clear 

of door frame trim and surrounding conditions.  

D. Where new hinges are specified for new doors in existing frames or 

existing doors in new frames, sizes of new hinges s hall match sizes of 

existing hinges; or, contractor may reuse existing hinges provided 

hinges are restored to satisfactory operating condi tion as approved by 

Resident Engineer. Existing hinges shall not be reu sed on door openings 

having new doors and new frames. Coordinate prepara tion for hinge 

cut-outs and screw-hole locations on doors and fram es.  

E. Hinges Required Per Door:  

Doors 1500 mm (5 ft) or less in height  2 butts 

Doors over 1500 mm (5 ft) high and not over 2280 mm  
(7 ft 6 in) high 

3 butts 

Doors over 2280 mm (7 feet 6 inches) high 4 butts 

Dutch type doors 4 butts 

Doors with spring hinges 1370 mm (4 feet 6 inches) high 
or less 

2 butts 

Doors with spring hinges over 1370 mm (4 feet 6 inc hes) 3 butts 

 

F. Fastenings: Suitable size and type and shall har monize with hardware as 

to material and finish. Provide machine screws and lead expansion 

shields to secure hardware to concrete, ceramic or quarry floor tile, 

or solid masonry. Fiber or rawl plugs and adhesives  are not permitted. 

All fastenings exposed to weather shall be of nonfe rrous metal.  

G. After locks have been installed; show in presenc e of Resident Engineer 

that keys operate their respective locks in accorda nce with keying 

requirements. (All keys, Master Key level and above  shall be sent 

Registered Mail to the Medical Center Director alon g with the bitting 

list. Also a copy of the invoice shall be sent to t he Resident Engineer 
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for his records.) Installation of locks which do no t meet specified 

keying requirements shall be considered sufficient justification for 

rejection and replacement of all locks installed on  project. 

3.3 FINAL INSPECTION 

A. Installer to provide letter to VA Resident/Proje ct Engineer that upon 

completion, installer has visited the Project and h as accomplished the 

following: 

1. Re-adjust hardware. 

2. Evaluate maintenance procedures and recommend ch anges or additions, 

and instruct VA personnel. 

3. Identify items that have deteriorated or failed.  

4. Submit written report identifying problems. 

3.4 DEMONSTRATION 

A. Demonstrate efficacy of mechanical hardware and electrical, and 

electronic hardware systems, including adjustment a nd maintenance 

procedures, to satisfaction of Resident/Project Eng ineer and VA 

Locksmith. 

3.5 HARDWARE SETS 

A. Following sets of hardware correspond to hardwar e symbols shown on 

drawings. Only those hardware sets that are shown o n drawings will be 

required. Disregard hardware sets listed in specifi cations but not 

shown on drawings. 

B. Hardware Consultant working on a project will be  responsible for 

providing additional information regarding these ha rdware sets. The 

numbers shown in the following sets come from BHMA standards.  

  
Hardware Schedule  
  
Set: 1.0  
Doors: 1A05, 1A29 
  
2 Continuous Hinge (A156.1, G1, EPT Prep)  630   
1 Exit Device (Type 8, 03 Fct w/ latch retraction)  630   
1 Exit Device (Type 8, 01 Fct)  630   
1 Cylinder (As Specified)  626   
2 Concealed Overhead Holder/Stop (C01511)  630   
2 Surface Closer (C02041)  689   
1 Threshold (J32300)     
2 Frame Harness (Molex Connector 15')     
2 Door Harness (Molex Connector Length / Type as Re quired)     
2 Electric Power Transfer (Concealed w/ Molex Conne ctors)     
1 Power Supply (Regulated, Filtered, 24VDC, Amperag e as Req)     
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1 Wiring Diagram Elevation and Point to Point)     
  
Notes: Card reader by division 28. 120VAC power, co nduit, wiring by division 
26. 
  
Set: 2.0  
Doors: 1A04C, 1A37B 
  
1 Continuous Hinge (A156.1, G1, EPT Prep)  630   
1 Security Mortise Lock (F32)  626   
2 Cylinder (As Specified)  626   
1 Surface Closer (C02011 / C02021)  689   
1 Threshold (J32300)     
  
Set: 3.0  
Doors: 1A18A, 1A25A 
  
1 Continuous Hinge (A156.1, G1, EPT Prep)  630   
1 Electrified Mortise Lock (fail secure)  626   
1 Cylinder (As Specified)  626   
1 Surface Closer (C02011 / C02021)  689   
1 Threshold (J32300)     
1 Frame Harness (Molex Connector 15')     
1 Door Harness (Molex Connector Length / Type as Re quired)     
1 Electric Power Transfer (Concealed w/ Molex Conec tors)     
1 Power Supply (Regulated, Filtered, 24VDC, Amperag e as Req)     
1 Wiring Diagram Elevation and Point to Point)     
  
Notes: Card reader by division 28. 120VAC power, co nduit, wiring by division 
26. 
  
Set: 4.0  
Doors: BA01 
  
2 Continuous Hinge (A156.1, G1, EPT Prep)  630   
1 Flush Bolt (Type 25)  US26D   
1 Storeroom Mortise Lock (F07)  626   
1 Cylinder (As Specified)  626   
2 Concealed Overhead Holder/Stop (C01511)  630   
2 Surface Closer (C02021 w/ offset arm)  689   
1 Threshold (J32300)     
1 Gasketing (R0Y164)     
1 Astragal     
  
Set: 5.0  
Doors: 1A10A 
  
3 Hinge (Quantity and Type as Required)  US26D   
1 Classroom Mortise Lock (F05)  626   
1 Cylinder (As Specified)  626   
1 Surface Overhead Stop (C02511)  630   
1 Surface Closer (C02021 w/ offset arm)  689   
1 Kickplate (J102)  US32D   
1 Threshold (J32300)     
1 Gasketing (R0Y164)     
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Set: 6.0  
Doors: BA02 
  
3 Hinge (Quantity and Type as Required)  US26D   
1 Fire Exit Device (Type 1, 09 Fct)  630   
1 Cylinder (As Specified)  626   
1 Surface Overhead Stop (C02511)  630   
1 Surface Closer (C02021 w/ offset arm)  689   
1 Kickplate (J102)  US32D   
1 Gasketing (R0Y154)     
  
Set: 7.0  
Doors: 1A28 
  
2 Continuous Hinge (A156.1, G1)  630   
2 Fire Exit Device (Type 2, 14 Fct)  630   
2 Surface Closer (C02011 / C02021)  689   
2 Kickplate (J102)  US32D   
2 Door Stop (L02101 Convex)  US26D   
1 Gasketing (R0Y154)     
1 Astragal     
  
Set: 8.0  
Doors: 1A02 
  
1 Continuous Hinge (A156.1, G1)  630   
1 Fire Exit Device (Type 1, 14 Fct)  630   
1 Surface Closer (C02011 / C02021)  689   
1 Kickplate (J102)  US32D   
1 Door Stop (L02101 Convex)  US26D   
1 Gasketing (R0Y154)     
  
Set: 9.0  
Doors: 2A00 
  
2 Hinge (Quantity and Type as Required)  US26D   
1 Electric Hinge (Molex Connector, 8 wire)  US26D   
1 Electrified Mortise Lock (fail safe)  626   
1 Cylinder (As Specified)  626   
1 Surface Closer (C02011 / C02021)  689   
1 Kickplate (J102)  US32D   
1 Door Stop (L02101 Convex)  US26D   
3 Silencer (L03011)     
1 Frame Harness (Molex Connector 15')     
1 Door Harness (Molex Connector Length / Type as Re quired)     
1 Power Supply (Regulated, Filtered, 24VDC, Amperag e as Req)     
1 Wiring Diagram Elevation and Point to Point)     
  
Notes: Card reader by division 28. 120VAC power, co nduit, wiring by division 
26. 
  
Set: 10.0  
Doors: 2A05 
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2 Hinge (Quantity and Type as Required)  US26D   
1 Electric Hinge (Molex Connector, 8 wire)  US26D   
1 Electrified Mortise Lock (fail safe)  626   
1 Cylinder (As Specified)  626   
1 Surface Closer (C02011 / C02021)  689   
1 Kickplate (J102)  US32D   
1 Door Stop (L02101 Convex)  US26D   
1 Gasketing (R0Y154)     
1 Frame Harness (Molex Connector 15')     
1 Door Harness (Molex Connector Length / Type as Re quired)     
1 Power Supply (Regulated, Filtered, 24VDC, Amperag e as Req)     
1 Wiring Diagram Elevation and Point to Point)     
  
Notes: Card reader by division 28. 120VAC power, co nduit, wiring by division 
26. 
  
Set: 11.0  
Doors: 1A39, 2A03, 2A09B 
  
2 Hinge (Quantity and Type as Required)  US26D   
1 Electric Hinge (Molex Connector, 8 wire)  US26D   
1 Electrified Mortise Lock (fail secure)  626   
1 Cylinder (As Specified)  626   
1 Surface Closer (C02011 / C02021)  689   
1 Kickplate (J102)  US32D   
1 Door Stop (L02101 Convex)  US26D   
3 Silencer (L03011)     
1 Frame Harness (Molex Connector 15')     
1 Door Harness (Molex Connector Length / Type as Re quired)     
1 Power Supply (Regulated, Filtered, 24VDC, Amperag e as Req)     
1 Wiring Diagram Elevation and Point to Point)     
  
Notes: Card reader by division 28. 120VAC power, co nduit, wiring by division 
26. 
  
Set: 12.0  
Doors: 1A20 
  
3 Hinge (Quantity and Type as Required)  US26D   
1 Storeroom Mortise Lock (F07)  626   
1 Cylinder (As Specified)  626   
1 Kickplate (J102)  US32D   
1 Door Stop (L02101 Convex)  US26D   
3 Silencer (L03011)     
  
Set: 13.0  
Doors: 2A04 
  
3 Hinge (Quantity and Type as Required)  US26D   
1 Storeroom Mortise Lock (F07)  626   
1 Cylinder (As Specified)  626   
1 Surface Overhead Stop (C02511)  630   
1 Kickplate (J102)  US32D   
3 Silencer (L03011)     
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Set: 14.0  
Doors: 1A11, 1A38 
  
3 Hinge (Quantity and Type as Required)  US26D   
1 Storeroom Mortise Lock (F07)  626   
1 Cylinder (As Specified)  626   
1 Surface Closer (C02011 / C02021)  689   
1 Kickplate (J102)  US32D   
1 Door Stop (L02101 Convex)  US26D   
3 Silencer (L03011)     
  
Set: 15.0  
Doors: 1A08, 1A09, 1A13, 1A16, 1A22, 1A32, 1A33, 1A 34, 1A35 
  
3 Hinge (Quantity and Type as Required)  US26D   
1 Entry Mortise Lock (F04)  626   
1 Cylinder (As Specified)  626   
1 Kickplate (J102)  US32D   
1 Door Stop (L02101 Convex)  US26D   
3 Silencer (L03011)     
  
Set: 16.0  
Doors: 1A10B, 2A09A 
  
3 Hinge (Quantity and Type as Required)  US26D   
1 Classroom Mortise Lock (F05)  626   
1 Cylinder (As Specified)  626   
1 Kickplate (J102)  US32D   
1 Door Stop (L02101 Convex)  US26D   
3 Silencer (L03011)     
  
Set: 17.0  
Doors: 2A07 
  
3 Hinge (Quantity and Type as Required)  US26D   
1 Classroom Mortise Lock (F05)  626   
1 Cylinder (As Specified)  626   
1 Surface Closer (C02011 / C02021)  689   
1 Kickplate (J102)  US32D   
1 Door Stop (L02101 Convex)  US26D   
3 Silencer (L03011)     
  
Set: 18.0  
Doors: 1A19, 1A26 
  
3 Hinge (Quantity and Type as Required)  US26D   
1 Privacy Mortise Lock (F19 w/ Indicator)  626   
2 Kickplate (J102)  US32D   
1 Door Stop (L02101 Convex)  US26D   
3 Silencer (L03011)     
  
Set: 19.0  
Doors: 1A23 
  
3 Hinge (Quantity and Type as Required)  US26D   
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1 Push Button Combination Lock  626   
1 Cylinder (As Specified)  626   
1 Surface Closer (C02011 / C02021)  689   
1 Kickplate (J102)  US32D   
1 Door Stop (L02101 Convex)  US26D   
3 Silencer (L03011)     
  
Set: 20.0  
Doors: BA03 
  
3 Hinge (Quantity and Type as Required)  US26D   
1 Push Button Combination Lock  626   
1 Cylinder (As Specified)  626   
1 Surface Overhead Stop (C02511)  630   
1 Surface Closer (C02021 w/ offset arm)  689   
1 Kickplate (J102)  US32D   
1 Gasketing (R0Y154)     
  
Set: 21.0  
Doors: 2A02, 2A06 
  
3 Hinge (Quantity and Type as Required)  US26D   
1 Push Plate (J304 8" x 16")  US32D   
1 Pull Plate (J401 x J302)  US32D   
1 Surface Closer (C02011 / C02021)  689   
1 Kickplate (J102)  US32D   
1 Door Stop (L02101 Convex)  US26D   
3 Silencer (L03011)     
  
Set: 22.0  
Doors: 1A18B, 1A25B 
  
3 Hinge (Quantity and Type as Required)  US26D   
1 Electrified Mortise Lock (fail secure)  626   
1 Cylinder (As Specified)  626   
1 Surface Overhead Stop (C02511)  630   
1 Surface Closer (C02021 w/ offset arm)  689   
1 Kickplate (J102)  US32D   
3 Silencer (L03011)     
1 Frame Harness (Molex Connector 15')     
1 Door Harness (Molex Connector Length / Type as Re quired)     
1 Electric Power Transfer (Concealed w/ Molex Conec tors)     
1 Power Supply (Regulated, Filtered, 24VDC, Amperag e as Req)     
1 Wiring Diagram Elevation and Point to Point)     
  
Notes: Card reader by division 28. 120VAC power, co nduit, wiring by division 
26. 
 
 
Set: 23.0  
Doors: 2A01 
  
3 Hinge (Quantity and Type as Required)  US26D   
1 Storeroom Mortise Lock (F07)  626   
1 Cylinder (As Specified)  626   



Lebanon VA Medical Center 
Behavioral Health Complex 
Lebanon, PA 17042 

May 18, 2012  
Issued for Bid  

VA Project No. 595-109  
Project No. 3468  

 

08 71 00-26 

1 Surface Closer (C02011 / C02021)  689   
1 Kickplate (J102)  US32D   
1 Door Stop (L02101 Convex)  US26D   
3 Silencer (L03011)     
  
Set: 24.0  
Doors: 1A12 
  
3 Hinge (Quantity and Type as Required)  US26D   
1 Storeroom Mortise Lock (F07)  626   
1 Cylinder (As Specified)  626   
1 Surface Closer (C02011 / C02021)  689   
1 Kickplate (J102)  US32D   
1 Door Stop (L02101 Convex)  US26D   
1 Gasketing (R0Y154)     
  
Set: 25.0  
Doors: 2A30 
  
3 Hinge (Quantity and Type as Required)  US26D   
1 Mortise Passage Lock (F01)  626   
1 Surface Closer (C02011 / C02021)  689   
1 Kickplate (J102)  US32D   
1 Door Stop (L02101 Convex)  US26D   
1 Gasketing (R0Y154)     
  
Set: 26.0  
Doors: 1A40 
  
6 Hinge (Quantity and Type as Required)  US26D   
1 Flush Bolt (Type 25)  US26D   
1 Electrified Mortise Lock (fail secure)  626   
1 Cylinder (As Specified)  626   
1 Coordinator (Type 21A)  Black   
2 Surface Closer (C02011 / C02021)  689   
2 Kickplate (J102)  US32D   
2 Door Stop (L02101 Convex)  US26D   
2 Silencer (L03011)     
1 Frame Harness (Molex Connector 15')     
1 Door Harness (Molex Connector Length / Type as Re quired)     
1 Electric Power Transfer (Concealed w/ Molex Conec tors)     
1 Power Supply (Regulated, Filtered, 24VDC, Amperag e as Req)     
1 Wiring Diagram Elevation and Point to Point)     
  
Notes: Card reader by division 28. 120VAC power, co nduit, wiring by division 
26. 
 
Set: 27.0  
Doors: 1A02A, 1A04A 
  
3 Hinge (Quantity and Type as Required)  US26D   
1 Classroom Mortise Lock (F05)  626   
1 Cylinder (As Specified)  626   
1 Kickplate (J102)  US32D   
1 Door Stop (L02101 Convex)  US26D   
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3 Silencer (L03011)     
  
Set: 28.0  
Doors: 1A04B, 1A31, 1A37A 
  
3 Hinge (Quantity and Type as Required)  US26D   
1 Security Mortise Lock (F32)  626   
1 Cylinder (As Specified)  626   
1 Kickplate (J102)  US32D   
1 Door Stop (L02101 Convex)  US26D   
3 Silencer (L03011)     
  
Set: 29.0  
Doors: 1A17, 1A24 
  
3 Hinge (Quantity and Type as Required)  US26D   
1 Push Plate (J304 8" x 16")  US32D   
1 Pull Plate (J401 x J302)  US32D   
1 Kickplate (J102)  US32D   
1 Door Stop (L02101 Convex)  US26D   
3 Silencer (L03011)     
  
Notes: Automatic operator and controls by section 0 8 71 13. 
  
Set: 30.0  
Doors: 1A00B 
  
1 Cylinder (As Specified)  626   
  
Notes: Balance of hardware by door supplier. Card r eader by division 28. 
120VAC power, conduit, wiring by division 26. Coord inate with automatic 
sliding door. 
  
Set: 31.0  
Doors: 1A00A 
  
2 Continuous Hinge (A156.1, G1, EPT Prep)  630   
1 Exit Device (Type 8, 03 Fct w/ latch retraction)  630   
1 Exit Device (Type 8, 01 Fct w/ latch retraction)  630   
1 Cylinder (As Specified)  626   
2 Door Stop (L02101 Convex)  US26D   
2 Frame Harness (Molex Connector 15')     
2 Door Harness (Molex Connector Length / Type as Re quired)     
2 Electric Power Transfer (Concealed w/ Molex Conne ctors)     
1 Power Supply (Regulated, Filtered, 24VDC, Amperag e as Req)     
1 Wiring Diagram Elevation and Point to Point)     
  
Notes: Automatic operator and controls by section 0 8 71 13. 
  
Set: 32.0  
Doors: 1A01A, 1A01C 
  
2 Continuous Hinge (A156.1, G1)  630   
2 Exit Device (Type 8, 08 Fct)  630   
2 Cylinder (As Specified)  626   
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2 Concealed Overhead Holder/Stop (C01511)  630   
2 Surface Closer (C02041)  689   
1 Threshold (J32300)     
   
Set: 33.0  
Doors: 1A02B 
  
6 Hinge (Quantity and Type as Required)  US26D   
1 Flush Bolt (Type 25)  US26D   
1 Classroom Mortise Lock (F05)  626   
1 Cylinder (As Specified)  626   
2 Surface Overhead Stop (C02511)  630   
2 Kickplate (J102)  US32D   
2 Silencer (L03011)     
 

 

- - - E N D - - - 
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SECTION 08 71 13.11 

LOW ENERGY POWER ASSIST DOOR OPERATORS 

PART 1 - �GENERAL 

1.1 � DESCRIPTION 

A. � This section specifies equipment, controls and acce ssories required to 
provide low energy power assisted automatic operati on of swing doors. The 
door operator system shall be complete including op erator, controls, door 
arm and operator enclosure (header and cover). 

1.2 � RELATED WORK 

A. � Masonry; Section 07 92 00, JOINT SEALANTS. 

B. � Steel doors; Section 08 11 13, HOLLOW METAL DOORS A ND FRAMES. 

C. � Wood doors; Section 08 14 00, INTERIOR WOOD DOORS.  

D. � Door hardware; Section 08 71 00, DOOR HARDWARE. 

E. � Glass and glazing of doors and frames; Section 08 8 0 00, GLAZING. 

F. � Finish Color, Section 09 06 00, SCHEDULE FOR FINISH ES. 

G. � Smoke detectors for control of fire/smoke doors to be wired per Section 28 
31 00, FIRE DETECTION AND ALARM. 

H. � Electric general wiring, connections and equipment requirements; Division 
26, ELECTRICAL. 

1.3 � MANUFACTURER'S QUALIFICATIONS 

A. � Power assisted door operators, controls and other e quipment shall be 
products of a manufacturer regularly engaged in man ufacturing such equipment 
for a minimum of three years. 

B. � One manufacturer of automatic door equipment shall be used throughout the 
building project . 

1.4 � WARRANTY 

A. � Power assisted door operators, controls and other r elated equipment shall 
be subject to the terms of the "Warranty of Constru ction", Article of Section 
00 72 00, GENERAL CONDITIONS, except that the warra nty period shall be two 
years in lieu of one year. 

1.5 � MAINTENANCE MANUALS 

A. � In accordance with section 01 00 00, GENERAL REQUIR EMENTS Article titled 
"INSTRUCTIONS," furnish three copies of maintenance  manuals and 
instructions on automatic door operators. 

1.6 � SUBMITTALS 

A. � Submit in accordance with Section 01 33 23, SHOP DR AWINGS, PRODUCT DATA, 
AND SAMPLES. 

B. � Manufacturer's literature and data describing opera tors, power units, 
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controls, door hardware and safety devices. 

C. � Shop Drawings: 

1. � Showing location of controls and safety devices in relationship to each 
automatically operated door. This includes template s, wiring diagrams, 
fabrication details, anchorage and other informatio n to providers of 
related work to coordinate the proper installation of the door operators. 

1.7 � DESIGN CRITERIA 

A. � Power assisted automatic door equipment shall accom modate normal traffic 
as well as the weight of the doors. 

B. � Equipment: UL approved and comply with applicable c odes. Motors shall be 
rated minimum one-quarter horsepower and shall be s ingle phase and 115 volts.  

C. � Electrical Wiring; Provide wiring so that only a si ngle power supply is 
required. Equipment and wiring shall be as specifie d in Division 26, 
ELECTRICAL. 

1.8 � APPLICABLE PUBLICATIONS 

A. � The publications listed below form a part of this s pecification to the extent 
referenced. The publications are referenced in the text by the basic 
designation only. 

B. � American National Standards Institute (ANSI): 

1. � ICC/ANSI A117.1-03 Guideline for Accessible and Usa ble Buildings and 
Facilities-Providing Accessibility and Usability fo r Physically 
Handicapped People  

C. � Builders Hardware Manufacturers Association, Inc. ( BHMA): 

1. � 156.19-07  Power Assist and Low Energy Power Operat ed Doors  

PART 2 - �PRODUCTS 

2.1 � OPERATORS 

A. � Automatic door operators shall be for commercial do ors and shall be 
electromechanical and surface mounted above the doo r to the header or transom 
bar. The opening force shall be generated by a perm anent magnet DC motor 
driving a combination spiral bevel/spur gear reduce r and transmitted to the 
door through an arm linkage. Opening speed shall be  adjustable and feature 
dual backcheck control allowing adjustment of backc heck speed and position. 
Closing shall be by spring force generated by a met al compression spring. 
The spring shall reduce manual opening force to not  more than 67 N (15 lbf). 
The minimum diameter of spring wire shall be .007mm  (172 in.). Under the 
specified design load of the door, the spring shall  be capable of performing 
2,000,000 cycles before fracture. Adjustable closin g speed and fixed latch 
speed shall control the door in the closing cycle. The doors shall be operated 
manually at any time without damage to the operator  or components. 

B. � All operators shall have checking mechanism providi ng cushioning action at 
last part of door travel, in both opening and closi ng cycle. Operators shall 
recycle doors instantaneously to full open position  from any point in closing 
cycle when control switch is reactivated.  

C. � Operator shall be swinging type enclosed in housing . Operator shall open 
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door by energizing motor and shall stop by electric ally reducing voltage 
and stalling motor against mechanical stop. Door sh all close by means of 
spring energy, and close force shall be controlled by gear system and motor 
(or hydraulic closer for electro-hydraulic units) b eing used as dynamic 
break without power. System shall operate as manual  door control in event 
of power failure. Opening and closing speeds shall be adjustable: 

1. � Swing Operator Housing: Houseing shall be aluminum extrusions with 
enclosed end caps for application  to 100mm (4inch)  and larger frame 
systems.. All structural sections shall have a mini mum thickness of 3.7 
mm (0.146 inch) and be fabricated of 6063-T5 alumin um alloy. 

2. � Swing Power Operator: Completely assembled and seal ed unit located in 
cast aluminum case and filled with special lubrican t for extreme 
temperature conditions. A "DC" shunt-wound permanen t magnet motor with 
sealed ball bearings shall be attached to transmiss ion system. Complete 
unit shall be rubber mounted with provisions for ea sy maintenance and 
replacement, without removing door from pivots or f rame. 

3. � Connecting hardware for swing overhead concealed ty pe power operator 
shall have drive arm attached to door with a pin li nkage rotating in a 
self-lubricating bearing and adjustable slide block , traveling in an 
interconnected track and top pivot assembly. Top tr ack and pivot assembly 
shall be fabricated of steel. Door shall not pivot on shaft of operator. 

4. � Electrical Control: Operator shall have a self cont ained electrical 
control unit, including necessary transformers, rel ays, rectifiers, and 
other electronic components for proper operation an d switching of power 
operator. Relays shall be plug-in type for individu al replacement and 
all connecting harnesses shall have interlocking pl ugs. Control shall 
also include time delay for normal cycle. Swing doo r control shall include 
safe-swing circuit with optional switching which au tomatically limits 
power and slows door when approached from the doors  swing area. 

5. � On pairs of doors, operators shall allow either doo r to be opened manually 
without the other door opening. 

2.2 � MICROPROCESSOR CONTROLS  

A. � The system shall include a multi-function microproc essor control providing 
adjustable hold open time (1 to 30 sec.), LED indic ations for actual position 
unknown, system status, open obstruction shutdown, activation signal, 
safety sensor signal, Stop-and-Hold signal, and mod e selector switches 
providing a means for easy field selection of the f ollowing functions: 
push-to-operate, latch assist and stack pressure. C ontrol shall be capable 
of receiving activation signals from any device wit h normally open dry 
contact output.  

1. � With push-to-operate function enabled, the control shall provide a means 
of initiating a self-start activation circuit by sl ightly pushing the 
door open at any point in the door swing.  

2. � Latch Assist shall provide a two second impulse in the close direction 
to overcome restrictions with locking devices of pr essure differentials, 
allowing the unit to operate in standard time delay  mode, and permitting 
the door to close from the full open position after  the hold time is 
satisfied. All activation modes shall provide fully  adjustable opening 
speed. 
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B. � The door shall be held open by low voltage applied to the continuous duty 
motor. The control shall include an adjustable safe ty circuit that monitors 
door operation and shuts the motor off if an open o bstruction is sensed. 
The control shall include a recycle feature the reo pens the door if an 
obstruction is sensed at any point during its closi ng cycle. The control 
shall include a standard three position toggle swit ch with functions for 
ON, OFF, and HOLD OPEN. 

2.3 � ENCLOSURE 

A. � Operator shall be completely self-contained within an extruded aluminum 
housing (alloy 6063-T6) to conceal operator mechani sm and mounting brackets 
and with removable access cover with an overall max imum size of 140 mm (5-1/2 
inches) wide by 150 mm (6 inches) deep. Header colo r shall be integral color 
painted to match adjacent storefront frame finish. 

2.4 � ACTIVATION DEVICES 

A. � Automatic: Opening cycle shall be activated by pres sing switches with 
international symbol of accessibility and "PRESS TO  OPERATE DOOR" engraved 
on the faceplate. Switches shall be installed in a standard 2-gang electrical 
wall box and placed in a location in compliance wit h ANSI A117.1. Switches 
may be wall mounted or mounted on a free standing p ost or guard rail.  

B. � Manual: Push-to-operate; manually pushing the door shall activate the 
automatic opening cycle. Door shall automatically c lose after timer delay 
expires. 

C. � Opening and closing force, measured 25 mm (1 inch) out from the lock stile 
of the door, shall not exceed 67 N (15 lbf) to stop  the door when operating 
in either direction or cycle. 

D. � Opening Time: Doors shall be field adjusted so that  opening time to back 
check or 80 degrees, whichever occurs first, shall be 3 seconds or longer 
as required in Table 1. Backcheck shall not occur b efore 60 degrees opening. 

1. � Total opening time to fully open shall be as in Tab le II. 

E. � Closing Time: 

1. � Doors shall be field adjusted to close from 90 degr ees to 10 degrees in 
3 seconds or longer as required in Table 1. 

2. � Doors shall be field adjusted to close from 10 degr ees to fully close 
position in not less than 1.5 seconds. 

3. � Doors shall be field adjusted to remain fully open for not less than 5 
seconds. 

4. � Table 1 provides speed settings for various widths and weights of doors 
for obtaining results complying with this paragraph . 

F. � Cycle Tests: 

1. � Low Energy Power Operated, Low Energy Power Open an d Power Assist 
Operators shall be cycle tested for 300,000 cycles.  

2. � Use the widest and heaviest door specified as a tes t specimen. Narrower 
or lighter doors of the same configurations shall t hen be considered to 
meet the cycle test requirements.  

TABLE 1  
Minimum Opening Time to Backcheck or 80 degrees, wh ich ever occurs first 
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and the Minimum Closing Time from 90 degrees to Lat ch Check or 10 degrees.  
 

"D" Door Leaf 
Width- mm 
(inches)  

"W" Door Weight in kg (pounds)  
Matrix Values are in seconds  

 (100) 
45.4  

(56.7) 
125  

(68.0) 
150  

(79.4) 
175  

(90.7) 
200 

(762) 30  3.0  3.0  3.0  3.0  3.5  
(914) 36  3.0  3.5  3.5  4.0  4.0  
(1067) 42  3.5  4.0  4.0  4.5  4.5  
(1219) 48  4.0  4.5  4.5  5.0  5.5  

 
Doors of other weights and widths can be calculated  using the formula;  
 
T = DvW/133 in US units T = DvW/2260 in SI (metric)  units  
Where:  

T= Time, seconds  
  D= Door width, mm (inches)  
  W= Door weight, kg (lbs)  
 

The values for "T" time have been rounded up to the  nearest half second.  
These values are based on a kinetic energy of (1.25  lbf-ft).  

 
TABLE II  

 
Total Opening Time to Full Open Position  

 
Backcheck at 60 
degrees  

Backcheck at 70 
degrees  

Backcheck at 80 
degrees 

Table 1 plus 2 seconds  Table 1 plus 1.5 
seconds  

Table 1 plus 1 second  

 
Note: To determine maximum times from close to full  open, the operator shall 
be adjusted as shown in the chart. Backcheck occurr ing at a point between 
positions in Table II shall use the lowest setting.  For example, if the 
backcheck occurs at 75 degrees, the full open shall  be the time shown in 
Table 1 plus 1.5 seconds.  

2.5 � POWER UNITS 

A. � Provide separate self-contained electric circuits f or automatic operators 
located on each floor of the building. Interruption  or failure of power 
circuits for operators located on one floor of the building shall not 
interfere with continuous performance of automatic operated doors located 
on other floors. Capacity and size of power circuit s shall be in accordance 
with automatic operator manufacturer's specificatio ns.   

2.6 � SAFETY DEVICES 

A. � Time delay switches shall be adjustable between 5 t o 60 seconds and shall 
control closing cycle of doors. 

B. � Decals with sign "In" or "Do Not Enter" shall be in stalled on both faces 
of each door where shown and shall conform to the r equirements of ANSI/BHMA 
A156.19. 
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C. � Each swing door shall have installed a motion senso r to detect any person 
standing in the door swing path and prevent the doo r from opening. 

D. � Motion sensors shall consist of detection modules, factory prepared to be 
attached to each side of the lock/strike stile, an armored flex link power 
cable and bracket assembly, factory prepared for at tachment to the pivot 
stile; a logic board and a position encoder which s hall mount to the operator. 
The detection modules shall contain transmitting an d receiving diodes and 
sense multidimensional zones for detection of peopl e and/or objects in the 
door area. Detection modules shall be high impact, shock resistant zinc 
castings with tinted lenses. The swing door sensor system shall provide 
complete operate and safety zone coverage. These zo nes shall be fully 
adjusted to meet specific jobsite conditions (sidew alls, adjacent panels, 
etc.) The system shall not be affected by ultrasoni c, ambient light or radios 
frequencies within the vicinity of the swing door.  

E. � Each swing door shall have installed a re-activatio n sensor mounted on the 
push-side door face near the top detect any person standing in the door swing 
path and prevent the door from closing. Wiring for the re-activation sensor 
between the door and frame shall be concealed in a power transfer device, 
hinge or pivot provided under Section 08 71 00; wir e chase in door provided 
under door section. 

PART 3 - �EXECUTION 

3.1 � INSTALLATION 

A. � Coordinate installation of equipment with other rel ated work. Manual 
controls and power disconnect switches shall be rec essed or semi-flush 
mounted in partitions. Secure operator components t o adjacent construction 
with suitable fastenings. Conceal conduits, piping,  and electric equipment 
in finish work. 

B. � Install power units in locations shown. Where units  are to be mounted on 
walls, provide metal supports or shelves for the un its. All equipment, 
including time delay switches, shall be accessible for maintenance and 
adjustment. 

C. � Operators shall be adjusted and must function prope rly for the type of 
traffic (pedestrians, carts, stretchers and wheelch airs) expected to pass 
through doors. Each door leaf of pairs of doors sha ll open and close in 
synchronization. On pairs of doors, operators shall  allow either door to 
be opened manually without the other door opening. 

D. � Install controls at positions shown and make them c onvenient for particular 
traffic expected to pass through openings. Maximum height of push plate wall 
switches from finished floors shall be 40 inches un less otherwise approved 
by the Resident Engineer. 

- - - E N D - - - �
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     SECTION 08 80 00 

      GLAZING 

PART 1 - �GENERAL 

1.1 � DESCRIPTION 

A. � This section specifies glass, plastic, related glaz ing materials and 
accessories. Glazing products specified apply to fa ctory or field glazed 
items. 

1.2 � RELATED WORK 

A. � Factory glazed by manufacturer in following units: 

1. � Sound resistant doors: Section 08 11 13, HOLLOW MET AL DOORS AND FRAMES, 
and Section 08 14 00, WOOD DOORS. 

2. � Mirrors: Section 10 28 00, TOILET, BATH, AND LAUNDR Y ACCESSORIES. 

3. � Section 08 52 23, ALUMINUM-Clad Wood WINDOWS (Doubl e Hung). 

4. � Section 08 44 13, GLAZED ALUMINUM CURTAIN WALLS. 

5. � Color of glass, and tinted (heat absorbing or light  reducing) glass: 
Section 09 06 00, SCHEDULE FOR FINISHES. 

1.3 � LABELS 

A. � Temporary labels: 

1. � Provide temporary label on each light of glass[ and  plastic material] 
identifying manufacturer or brand and glass type, q uality and nominal 
thickness. 

2. � Label in accordance with NFRC (National Fenestratio n Rating Council) 
label requirements. 

3. � Temporary labels shall remain intact until glass an d plastic material 
is approved by Resident Engineer. 

B. � Permanent labels: 

1. � Locate in corner for each pane. 

2. � Label in accordance with ANSI Z97.1 and SGCC (Safet y Glass Certification 
Council) label requirements. 

a. � Tempered glass. 

b. � Laminated glass or have certificate for panes witho ut permanent label. 

c. � Organic coated glass. 

3. � Plastic assemblies: 

a. � Plastic assemblies in accordance with UL 752 requir ements for power 
rating specified. 

b. � Identify each security glazing permanently with gla zing 
manufacturer's name, date of manufacture, product n umber, and DOS Code 
number inconspicuously located in lower corner on p rotective side and 
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visible after glazing is framed.  

c. � The "attack (threat) side" shall be identified in b old lettering on 
each side of glazing with removable label.  

1.4 � PERFORMANCE REQUIREMENTS  

A. � Building Enclosure Vapor Retarder and Air Barrier: 

1. � Utilize the inner pane of multiple pane sealed unit s for the continuity 
of the air barrier and vapor retarder seal. 

2. � Maintain a continuous air barrier and vapor retarde r throughout the 
glazed assembly from glass pane to heel bead of gla zing sealant. 

B. � Glass Thickness: 

1. � Select thickness of exterior glass to withstand dea d loads and wind loads 
acting normal to plane of glass at design pressures  calculated in 
accordance with ASCE 7 code. 

2. � Test in accordance with ASTM E 330. 

3. � Thicknesses listed are minimum. Coordinate thicknes ses with framing 
system manufacturers. 

C. � Plastic assemblies: 

1. � For blast resistant windows follow Unified Faciliti es Criteria, DOD 
Minimum Antiterrorism Standards for Buildings UFC4- 010-01. 

2. � Spall Resistance: Laminated glazing shall not produ ce spall to interior 
(protected side) when impacted with scheduled balli stics. Tolerances.  

3. � Outside dimensions: Overall outside dimensions (hei ght and width) of 
laminated security glazing shall maintain tolerance  of ± 3 mm.  

4. � Coordinate with Physical Security Design Manual req uirements. 

1.5 � SUBMITTALS  

A. � In accordance with Section 01 33 23, SHOP DRAWINGS,  PRODUCT DATA, AND 
SAMPLES. 

B. � Manufacturer's Certificates: 

1. � Certificates stating that wire glass, meets require ments for safety 
glazing material as specified in ANSI Z97.1. 

2. � Certificate on shading coefficient. 

3. � Certificate on "R" value when value is specified. 

C. � Warranty:  

1. � Submit written guaranty, conforming to General Cond ition requirements, 
and to "Warranty of Construction" Article in this S ection. 

D. � Manufacturer's Literature and Data: 

1. � Glass, each kind required. 

2. � Insulating glass units. 

3. � Elastic compound for metal sash glazing. 

4. � Putty, for wood sash glazing. 
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5. � Glazing cushion. 

6. � Sealing compound. 

7. � Plastic glazing material, each type required. 

E. � Samples: 

1. � Size: 150 mm by 150 mm (6 inches by 6 inches). 

2. � Tinted glass. 

F. � Preconstruction Adhesion and Compatibility Test Rep ort: Submit glazing 
sealant manufacturer’s test report indicating glazi ng sealants were tested 
for adhesion to glass and glazing channel substrate s and for compatibility 
with glass and other glazing materials. 

1.6 � DELIVERY, STORAGE AND HANDLING 

A. � Delivery: Schedule delivery to coincide with glazin g schedules so minimum 
handling of crates is required. Do not open crates except as required for 
inspection for shipping damage. 

B. � Storage: Store cases according to printed instructi ons on case, in areas 
least subject to traffic or falling objects. Keep s torage area clean and 
dry. 

C. � Handling: Unpack cases following printed instructio ns on case. Stack 
individual windows on edge leaned slightly against upright supports with 
separators between each. 

D. � Protect laminated security glazing units against fa ce and edge damage during 
entire sequence of fabrication, handling, and deliv ery to installation 
location. Provide protective covering on exposed fa ces of glazing plastics, 
and mark inside as "INTERIOR FACE" or "PROTECTED FA CE": 

1. � Treat security glazing as fragile merchandise, and packaged and shipped 
in export wood cases with width end in upright posi tion and blocked 
together in a mass. Storage and handling shall comp ly with Manufacturer's 
directions and as required to prevent edge damage o r other damage to 
glazing resulting from effects of moisture, condens ation, temperature 
changes, direct exposure to sun, other environmenta l conditions, and 
contact with chemical solvents.  

2. � Protect sealed-air-space insulating glazing units f rom exposure to 
abnormal pressure changes, as could result from sub stantial changes in 
altitude during delivery by air freight. Provide te mporary breather tubes 
which do not nullify applicable warranties on herme tic seals.  

3. � Temporary protections: The glass front and polycarb onate/Noviflex back 
of glazing shall be temporarily protected with comp atible, peelable, 
heat-resistant film which will be peeled for inspec tions and re-applied 
and finally removed after doors and windows are ins talled at destination. 
Since many adhesives will attack polycarbonate, the  film used on exposed 
polycarbonate surfaces shall be approved and applie d by manufacturer.  

4. � Edge protection: To cushion and protect glass clad,  polycarbonate, and 
Noviflex edges from contamination or foreign matter , the four edges shall 
be sealed the depth of glazing with continuous stan dard-thickness 
Santoprene tape. Alternatively, continuous channel shaped extrusion of 
Santoprene shall be used, with flanges extending in to face sides of 
glazing.  
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5. � Protect "Constant Temperature" units including ever y unit where glass 
sheet is directly laminated to or directly sealed w ith metal-tube type 
spacer bar to polycarbonate sheet, from exposures t o ambient temperatures 
outside the range of 16 to 24 C, during the fabrica ting, handling, 
shipping, storing, installation, and subsequent pro tection of glazing.  

1.7 � PROJECT CONDITIONS 

A. � Field Measurements: Field measure openings before o rdering tempered glass 
products. Be responsible for proper fit of field me asured products. 

1.8 � WARRANTY 

A. � Warranty: Conform to terms of "Warranty of Construc tion", FAR clause 
52.246-21, except extend warranty period for the fo llowing: 

1. � Insulating glass units to remain sealed for 10 year s. 

2. � Polycarbonate to remain clear and ultraviolet light  stabilized for 5 
years. 

1.9 � APPLICABLE PUBLICATIONS 

A. � Publications listed below form a part of this speci fication to extent 
referenced. Publications are referenced in text by basic designation only. 

B. � American National Standards Institute (ANSI): 

1. � Z97.1-04 Safety Glazing Material Used in Building -  Safety Performance 
Specifications and Methods of Test. 

C. � American Society for Testing and Materials (ASTM): 

1. � C1363-05 Thermal Performance of Building Assemblies , by Means of A Hot 
Box Apparatus 

2. � C542-05 Lock-Strip Gaskets. 

3. � C716-06 Installing Lock-Strip Gaskets and Infill Gl azing Materials. 

4. � C794-06 Adhesion-in-Peel of Elastomeric Joint Sealr nts. 

5. � C864-05 Dense Elastomeric Compression Seal Gaskets,  Setting Blocks, and 
Spacers. 

6. � C920-08 Elastomeric Joint Sealants. 

7. � C964-07 Standard Guide for Lock-Strip Gasket Glazin g 

8. � C1036-06 Flat Glass. 

9. � C1048-04 Heat-Treated Flat Glass-Kind HS, Kind FT C oated and Uncoated 
Glass. 

10. � C1172-09 Laminated Architectural Flat Glass. 

11. � C1376-10 Pyrolytic and Vacuum Deposition Coatings o n Flat Glass. 

12. � D635-06 Rate of Burning and/or Extent and Time of B urning of 
Self-Supporting Plastic in a Horizontal Position. 

13. � D4802-07 Poly (Methyl Methacrylate) Acrylic Plastic  Sheet. 

14. � E84-08 Surface Burning Characteristics of Building Materials. 

15. � E1300-09 Determining Load Resistance of Glass in Bu ildings. 
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16. � E2190-08 Insulating Glass Unit 

D. � Commercial Item Description (CID): 

1. � A-A-59502 Plastic Sheet, Polycarbonate 

E. � Code of Federal Regulations (CFR): 

1. � 16 CFR 1201   Safety Standard for Architectural Gla zing Materials; 1977, 
with 1984 Revision. 

F. � National Fire Protection Association (NFPA): 

1. � 80-08  Fire Doors and Windows. 

G. � National Fenestration Rating Council (NFRC): 

H. � Safety Glazing Certification Council (SGCC)2009: 

1. � Certified Products Directory (Issued Semi-Annually) . 

I. � Underwriters Laboratories, Inc. (UL): 

1. � 752-06  Bullet-Resisting Equipment. 

J. � Unified Facilities Criteria (UFC): 

1. � 4-010-01-2007 DOD Minimum Antiterrorism Standards f or Buildings 

K. � Glass Association of North America (GANA): 

1. � Glazing Manual (Lastest Edition) 

2. � Sealant Manual (2008) 

L. � American Society of Civil Engineers (ASCE): 

1. � ASCE 7-10 Wind Load Provisions 

PART 2 - �PRODUCTS 

2.1 � GLASS 

A. � Use thickness stated unless specified otherwise in assemblies. 

B. � Clear Glass: 

1. � ASTM C1036, Type I, Class 1, Quality q3. 

2. � Thickness, no less than 6 mm (1/4 inch) or as indic ated. 

2.2 � HEAT-TREATED GLASS 

A. � Tinted Heat Strengthened Glass: 

1. � ASTM C1048, Kind HS, Condition A, Type I, Class 2, Quality q3. 

2. � Color: ____.  

3. � Thickness,[ 6 mm (1/4 inch)][ as indicated]. 

B. � Clear Tempered Glass: 

1. � ASTM C1048, Kind FT, Condition A, Type I, Class 1, Quality q3. 

2. � Thickness, [ 6 mm (1/4 inch)][ as indicated]. 

C. � Tinted Tempered Glass.  

1. � ASTM C1048, Kind FT, Condition A, Type I, Class 2, Quality q3. 
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2. � Thickness, [ 6 mm (1/4 inch)][ as indicated]. 

2.3 � COATED GLASS 

A. � Low-E Tempered Glass: 

1. � ASTM C1048, Kind FT, Condition C, Type I, Class 1, Quality q3 with low 
emissivity pyrolytic coating having an E of 0.15. 

2. � Apply coating to second surface of insulating glass  units. 

3. � Thickness, 4.8 mm (3/16 inch) or  as indicated. 

B. � Ceramic Coated Vision Glass: 

1. � ASTM C1048, Kind HS FT, Condition C, Type I, Class  1 2, Quality q3 with 
ceramic coating applied by silk-screen process. 

2. � Pattern as indicated in Drawings. 

3. � Apply coating to third surface of insulating glass units. 

4. � Thickness, as indicated . 
 
 
 

2.4 � LAMINATED GLAZING ASSEMBLIES 

A. � Clear Glazing: 

1. � Both panes clear glass ASTM C1036, Type I, Class 1,  Quality q3. 

2. � Thickness: Each pane, 3 mm (1/8 inch) thick. 

B. � Cleared Tempered Glazing: 

1. � Both panes ASTM C1048, Kind FT, Condition A, Type I , Class 1, Quality 
q3. 

2. � Thickness: Each pane 4.8 mm (3/16 inch) thick. 

C. � Tinted Tempered Glazing: 

1. � Exterior pane ASTM C1036, Type I, Class 3, Quality q3, 3 mm (1/8 inch) 
thick.  

2. � Interior pane ASTM C1048, Kind FT, Condition A, Typ e I, Class 1, Quality 
q3, 3 mm (1/8 inch) thick. 

D. � Clear Polycarbonate Sheet, Abrasion Resistant: 

1. � Fed. Spec. A-A-59502, Type III, coated mar resistan t, Class 1, 
ultraviolet light stabilized, Grade A, High abrasio n resistance. Flame 
spread of 10 or less when tested per ASTM E84. 

2. � Thickness: Each pane, as indicated . 

2.5 � INSULATING GLASS UNITS  

A. � Provide factory fabricated, hermetically sealed gla ss unit consisting of 
two panes of glass separated by a dehydrated air sp ace and comply with ASTM 
E2190. 

B. � Assemble units using glass types specified: 

C. � Sealed Edge Units (SEU): 
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1. � Insulating Glass Unit Makeup  

a. � Outboard Lite 

1) � Glass Type: Clear float glass. 

2) � Glass Tint: Gray. 

3) � Nominal Thickness: 6 mm (1/4 inch). 

4) � Glass Strenght:  Tempered 

5) � Coating Orietnation:  (N/A) 

b. � Spacer 

1) � Nominal Thickenss:12 mm (1/2 inch) 

2) � Gas Fill:  (Air or 90% Argon) 

c. � Inboard Lite 

1) � Glass Type: Clear float glass 

2) � Glass Tint: None. 

3) � Nominal Thickness: 6 mm (1/4 inch). 

4) � Glass Strength:  Tempered 

5) � Coating Orientation:  Surface #1 

2. � Performance Characteristics (Center of Glass) 

a. � Visible Tansmittance: 72%) 

b. � Winter U-factor (U-value): 26 

c. � Solar heat Gain Coefficient (SHGC):  41 

3. � Glass shall be tempered as required by codes, or as  required to meet 
thermal stress and wind loads. 

4. � Glass heat-treated by horizontal (roller hearth) pr eess with inherent 
roller wave distortion parallel to the bottom edge of the glass as 
installed when specified. 

2.6 � FIRE RESISTANT GLASS WITHOUT WIRE MESH 

A. � Fire resistant glass or glass assembly classified b y UL in Building Materials 
Directory or other approved testing laboratory bear ing permanent mark of 
classification. 

B. � Firelite. 

1. � UL listing R13377-1, 4.8 mm (3/16 inch) thick, unpo lished. 

2. � Distributed by Technical Glass Products; Kirkland, WA 98033. 

2.7 � GLAZING ACCESSORIES 

A. � As required to supplement the accessories provided with the items to be 
glazed and to provide a complete installation. Ferr ous metal accessories 
exposed in the finished work shall have a finish th at will not corrode or 
stain while in service. 

B. � Setting Blocks: ASTM C864: 

1. � Channel shape; having 6 mm (1/4 inch) internal dept h. 
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2. � Shore a hardness of 80 to 90 Durometer. 

3. � Block lengths: 50 mm (2 inches) except 100 to 150 m m (4 to 6 inches) for 
insulating glass. 

4. � Block width: Approximately 1.6 mm (1/16 inch) less than the full width 
of the rabbet. 

5. � Block thickness: Minimum 4.8 mm (3/16 inch). Thickn ess sized for rabbet 
depth as required. 

C. � Spacers: ASTM C864: 

1. � Channel shape having a 6 mm (1/4 inch) internal dep th. 

2. � Flanges not less 2.4 mm (3/32 inch) thick and web 3  mm (1/8 inch) thick. 

3. � Lengths: One to 25 to 76 mm (1 to 3 inches). 

4. � Shore a hardness of 40 to 50 Durometer. 

D. � Sealing Tapes: 

1. � Semi-solid polymeric based material exhibiting pres sure-sensitive 
adhesion and withstanding exposure to sunlight, moi sture, heat, cold, 
and aging. 

2. � Shape, size and degree of softness and strength sui table for use in 
glazing application to prevent water infiltration. 

E. � Spring Steel Spacer: Galvanized steel wire or strip  designed to position 
glazing in channel or rabbeted sash with stops. 

F. � Glazing Clips: Galvanized steel spring wire designe d to hold glass in 
position in rabbeted sash without stops. 

G. � Lock-Strip Glazing Gaskets: ASTM C542, shape, size,  and mounting as 
indicated. 

H. � Glazing Sealants: ASTM C920, silicone neutral cure:  

1. � Type S. 

2. � Class 25 

3. � Grade NS. 

4. � Shore A hardness of 25 to 30 Durometer. 

I. � Neoprene, EPDM, or Vinyl Glazing Gasket: ASTM C864.  

1. � Channel shape; flanges may terminate above the glaz ing channel or flush 
with the top of the channel. 

2. � Designed for dry glazing. 

J. � Color: 

1. � Color of glazing compounds, gaskets, and sealants u sed for aluminum color 
frames shall match color of the finished aluminum a nd be nonstaining. 

2. � Color of other glazing compounds, gaskets, and seal ants which will be 
exposed in the finished work and unpainted shall be  black, gray, or 
neutral color. 

K. � Smoke Removal Unit Targets: Adhesive targets affixe d to glass to identify 
glass units intended for removal for smoke control.  Comply with requirements 
of local Fire Department. 
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PART 3 - �EXECUTION 

3.1 � EXAMINATION 

A. � Verification of Conditions: 

1. � Examine openings for glass and glazing units; deter mine they are proper 
size; plumb; square; and level before installation is started.  

2. � Verify that glazing openings conform with details, dimensions and 
tolerances indicated on manufacturer’s approved sho p drawings. 

B. � Advise Contractor of conditions which may adversely  affect glass and glazing 
unit installation, prior to commencement of install ation: Do not proceed 
with installation until unsatisfactory conditions h ave been corrected. 

C. � Verify that wash down of adjacent masonry is comple ted prior to erection 
of glass and glazing units to prevent damage to gla ss and glazing units by 
cleaning materials. 

3.2 � PREPARATION 

A. � For sealant glazing, prepare glazing surfaces in ac cordance with GANA-02 
Sealant Manual. 

B. � Determine glazing unit size and edge clearances by measuring the actual unit 
to receive the glazing. 

C. � Shop fabricate and cut glass with smooth, straight edges of full size 
required by openings to provide GANA recommended ed ge clearances. 

D. � Verify that components used are compatible. 

E. � Clean and dry glazing surfaces. 

F. � Prime surfaces scheduled to receive sealants, as de termined by 
preconstruction sealant- substrate testing. 

3.3 � INSTALLATION - GENERAL 

A. � Install in accordance with GANA-01 Glazing Manual a nd GANA-02 Sealant Manual 
unless specified otherwise. 

B. � Glaze in accordance with recommendations of glazing  and framing 
manufacturers, and as required to meet the Performa nce Test Requirements 
specified in other applicable sections of specifica tions. 

C. � Set glazing without bending, twisting, or forcing o f units. 

D. � Do not allow glass to rest on or contact any framin g member. 

E. � Glaze doors and operable sash, in a securely fixed or closed and locked 
position, until sealant, glazing compound, or putty  has thoroughly set. 

F. � Tempered Glass: Install with roller distortions in horizontal position 
unless otherwise directed. 

G. � Laminated Glass: 

1. � Tape edges to seal interlayer and protect from glaz ing sealants. 

2. � Do not use putty or glazing compounds. 

H. � Insulating Glass Units: 

1. � Glaze in compliance with glass manufacturer's writt en instructions. 
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2. � When glazing gaskets are used, they shall be of suf ficient size and depth 
to cover glass seal or metal channel frame complete ly. 

3. � Do not use putty or glazing compounds. 

4. � Do not grind, nip, cut, or otherwise alter edges an d corners of fused 
glass units after shipping from factory. 

5. � Install with tape or gunnable sealant in wood sash.  

I. � Fire Resistant Glass: 

1. � Wire glass: Glaze in accordance with NFPA 80. 

2. � Other fire resistant glass: Glaze in accordance wit h UL design 
requirements. 

3.4 � INSTALLATION - DRY METHOD (TAPE AND GASKET SPLINE G LAZING) 

A. � Cut glazing tape to length; install on glazing pane . Seal corners by butting 
and sealing junctions with butyl sealant. 

B. � Place setting blocks at 1/4 points with edge block no more than 150 mm (6 
inches) from corners. 

C. � Rest glazing on setting blocks and push against fix ed stop with sufficient 
pressure to attain full contact. 

D. � Install removable stops without displacing glazing spline. Exert pressure 
for full continuous contact. 

E. � Do not exceed edge pressures stipulated by glass ma nufacturers for 
installing glass lites. 

F. � Trim protruding tape edge. 

3.5 � INSTALLATION - INTERIOR WET/DRY METHOD (TAPE AND SE ALANT) 

A. � Cut glazing tape to length and install against perm anent stops, projecting 
1.6 mm (1/16 inch) above sight line. 

B. � Place setting blocks at 1/4 points with edge block no more than 150 mm (6 
inches) from corners. 

C. � Rest glazing on setting blocks and push against tap e to ensure full contact 
at perimeter of pane or unit. 

D. � Install removable stops, spacer shims inserted betw een glazing and applied 
stops at 600 mm (24 inch) intervals, 6 mm (1/4 inch ) below sight line. 

E. � Fill gaps between pane and applied stop with specif ied sealant to depth equal 
to bite on glazing, to uniform and level line. 

F. � Trim protruding tape edge. 

3.6 � INSTALLATION - INTERIOR WET METHOD (COMPOUND AND COMPOUND) 

A. � Install glazing resting on setting blocks. Install applied stop and center 
pane by use of spacer shims at 600 mm (24 inch) cen ters, kept 6 mm (1/4 inch) 
below sight line. 

B. � Locate and secure glazing pane using[ glazers' ][ s pring wire ]clips. 

C. � Fill gaps between glazing and stops with glazing co mpound until flush with 
sight line. Tool surface to straight line. 
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3.7 � REPLACEMENT AND CLEANING 

A. � Clean new glass surfaces removing temporary labels,  paint spots, and 
defacement after approval by Resident Engineer. 

B. � Replace cracked, broken, and imperfect glass, or gl ass which has been 
installed improperly. 

C. � Leave glass, putty, and other setting material in c lean, whole, and 
acceptable condition.  

3.8 � PROTECTION 

A. � Protect finished surfaces from damage during erecti on, and after completion 
of work. Strippable plastic coatings on colored ano dized finish are not 
acceptable. 

3.9 � GLAZING SCHEDULE 

A. � Fire Resistant Glass: 

1. � Install clear wire glass in interior fire rated or labeled doors and 
windows. 

2. � Use Fire Resistant Glass without wire mesh in the f ollowing: 

a. � Fire-rated doors with glass lights, 1 HR rated 

B. � Tempered Glass: 

1. � Install in full and half glazed doors unless indica ted otherwise. 

2. � Install in storefront, windows, and door sidelights  adjacent to doors. 

3. � Use clear tempered glass on interior side lights an d doors, and on 
exterior doors and sidelights unless otherwise indi cated or specified.  

C. � Clear Glass 

1. � Interior observation windows not specified otherwis e. 

2. � Interior pane of dual glazed windows not receiving tempered, laminated 
or organic coated glass, or other special glass ind icated or specified. 

D. � Insulating Glass: 

1. � Install SEU clear tempered glass in windows, interi or pane of dual glazed 
windows, adjacent to entrances or walks.  

2. � Install SEU clear glass in windows, interior pane o f dual glazed windows, 
not adjacent to entrances or walks. 

3. � Install SEU tinted tempered and clear tempered glas s in storefronts, 
curtain walls adjacent to entrances or walks.  

E. � Laminated Glass: Install as specified in  interior pane of dual glazed 
windows where indicated. 

1. � Laminated glass shall be 5/16 inch thick elsewhere. (min. 1.5 mm 
interlayer) 

2. � If laminated glass is required for double glazed wi ndows, provide it for 
interior panes only. 

3. � Where laminated glass is required for blast-resista nt windows, follow 
UFC4-010-01, DOD Minimum Antiterrorism Standards fo r Buildings. 
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SECTION 08 90 00 

LOUVERS AND VENTS 

PART 1 - �GENERAL  

1.1 � DESCRIPTION 

A. � This section specifies fixed wall louvers, and wall  vents. 

1.2 � RELATED WORK  

A. � Color of finish: Section 09 06 00, SCHEDULE FOR FIN ISHESS. 

1.3 � SUBMITTALS 

A. � Submit in accordance with Section 01 33 23, SHOP DR AWINGS, PRODUCT DATA, 
AND SAMPLES. 

B. � Shop Drawings: 

1. � Each type, showing material, finish, size of member s, method of assembly, 
and installation and anchorage details. 

C. � Manufacturer's Literature and Data: 

1. � Each type of louver and vent. 

1.4 � APPLICABLE PUBLICATIONS 

A. � The publications listed below form a part of this s pecification to the extent 
referenced. The publications are referenced in the text by the basic 
designation only. 

B. � The Master Painters Institute (MPI): 

1. � Approved Product List – November 2007 

C. � American Society for Testing and Materials (ASTM): 

1. � A167-99(R2004)  Stainless and Heat-Resisting Chromi um - Nickel 
Steel Plate, Sheet, and Strip 

2. � A1008/A1008M REV A-07 Steel, Sheet, Carbon, Cold Ro lled, 
Structural, and High Strength Low-Alloy with Improv ed Formability 

3. � B209/B209M-07  Aluminum and Aluminum Alloy, Sheet a nd Plate 

4. � B221-06   Aluminum and Aluminum Alloy Extruded Bars , Rods, 
Wire, Shapes, and Tubes 

5. � B221M-07   Aluminum and Aluminum Alloy Extruded Bar s, Rods, 
Wire Shapes, and Tubes 

D. � National Association of Architectural Metal Manufac turers (NAAMM): 

1. � AMP 500-505 (1988) Metal Finishes Manual 

E. � National Fire Protection Association (NFPA): 

1. � 90A-02  Installation of Air Conditioning and Ventil ating Systems  

F. � American Architectural Manufacturers Association (A AMA): 

1. � 605-98  High Performance Organic Coatings on Archit ectural 
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Extrusions and Panels 

G. � Air Movement and Control Association, Inc. (AMCA): 

1. � 500-L-99 Testing Louvers 

PART 2 - �PRODUCTS  

2.1 � MATERIALS 

A. � Aluminum, Extruded: ASTM B221/B221M. 

B. � Stainless Steel: ASTM A167, Type 302B. 

C. � Fasteners: Fasteners for securing louvers and wall vents to adjoining 
construction, except as otherwise specified or show n, shall be toggle or 
expansion bolts, of size and type as required for e ach specific type of 
installation and service condition. 

1. � Where type, size, or spacing of fasteners is not sh own or specified, 
submit shop drawings showing proposed fasteners, an d method of 
installation. 

2. � Fasteners for louvers, louver frames, and wire guar ds shall be of 
stainless steel or aluminum. 

D. � Inorganic Zinc Primer: MPI No. 19. 

2.2 � EXTERIOR WALL LOUVERS  

A. � General:  

1. � Provide fixed type louvers of size and design shown . 

2. � Heads, sills and jamb sections shall have formed ca ulking slots or be 
designed to retain caulking. Head sections shall ha ve exterior drip lip, 
and sill sections an integral water stop. 

3. � Furnish louvers with sill extension or separate sil l as shown. 

4. � Frame shall be mechanically fastened or welded cons truction with welds 
dressed smooth and flush. 

B. � Performance Characteristics: 

1. � Weather louvers shall have a minimum of ______ perc ent free area and shall 
pass ____ mm/s (___fpm) free area velocity at a pre ssure drop not 
exceeding ____ mm (__inch) water gage and carry not  more than ____ g 
(___ounces) of water per m² (___square foot) of fre e area for 15 minutes 
when tested per AMCA Standard 500-L. 

2. � Louvers shall bear AMCA certified rating seals for air performance and 
water penetration ratings. 

C. � Aluminum Louvers: 

1. � General: Frames, blades,[ sills ] and mullions (sliding interlocking 
type); 2 mm (0.081 inch) thick extruded aluminum. B lades shall be[ 
standard  ][ drainable  ]type and have reinforcing bosses. 

2. � Louvers, fixed: Make frame sizes 13 mm (1/2-inch) s maller than openings. 
Single louvers frames shall not exceed 1700 mm (66 inches) wide. When 
openings exceed 1700 mm (66 inches), provide twin l ouvers separated by 
mullion members. 
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3. � Louvers, operable: Louver frame opening sizes, sing le louver sizes and 
mullion requirements shall be as specified for fixe d louvers. 

a. � Motor operation: Motor operated by approved electri c motor. Motors 
shall be removable and located at jambs of louver. Connect motor 
operator lever arm to operating bar by means of sta inless steel 
connecting rod. 

b. � [ weights, ][  pull chain, ][ chain holder and brackets, ][  cables, ][  
sheaves, ][  spring, ][  70°C (160°F) fusible link,  ]  and other related 
items meeting requirements of NFPA 90A. Provide non -ferrous bearings 
and spindles of replaceable type. [Control of louve r shall be by pull 
chain of required length to be operable from floor.  ][  Louvers shall 
close automatically in case of fire. ] 

D. � Stainless Steel Louvers: From stainless steel louve rs using 1.6 mm (0.063 
inch) thick sheet for frames, blades, sills and mul lions. 

1. � Louver shall have fixed 45 degree[ standard  ][ drainable ]blades with 
water baffle. Make overall frame size 13 mm (1/2-in ch) less than opening, 
unless otherwise shown. 

2. � Single louver sections shall not exceed 1700 mm (66  inches) in width. 
For larger than 1700 mm (66 inches) wide, provide m ultiple sections not 
larger than 1700 mm (66 inches) wide separated by m ullions. 

2.3 � CLOSURE ANGLES AND CLOSURE PLATES 

A. � Fabricate from 2 mm (0.074-inch) thick stainless st eel or aluminum. 

B. � Provide continuous closure angles and closure plate s on inside head, jambs 
and sill of exterior wall louvers. 

C. � Secure angles and plates to louver frames with scre ws, and to masonry or 
concrete with fasteners as specified. 

2.4 � WIRE GUARDS 

A. � Provide wire guards on outside of all exterior louv ers, except on exhaust 
air louvers. 

B. � Fabricate frames from 1.5 mm (0.059 inch) thick sta inless steeldesigned to 
retain wire mesh. 

C. � Wire mesh shall be woven from not less than 1.6 mm (0.063 inch) diameter 
aluminum wire in 13 mm (1/2 inch) square mesh.  

D. � Miter corners and join by concealed corner clips or  locks extending about 
57 mm (2 inches) into rails and stiles. Equip wire guards over four feet 
in height with a mid-rail constructed as specified for frame components. 

E. � Fasten frames to outside of louvers with aluminum o r stainless steel devices 
designed to allow removal and replacement without d amage to the wire guard 
or the louver. 

2.5 � WALL VENTS 

A. � Fabricate exterior wall vents from either 4.7 mm (0 .187 inch) thick aluminum 
plate of 6 mm (1/4 inch) thick cast iron, perforate d in diamond lattice 
pattern, with not over 19 mm (3/4 inch) openings. 

B. � Vents shall have aluminum screen frame with aluminu m alloy insect screening 
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mounted on back of vent by means of 19 mm x 5 mm (3 /4 inch by 3/16 inch) 
top and bottom bars screwed to grille. 

C. � Vent Frames In Masonry: Fabricate of 45 mm x 30 mm x 5 mm (1-3/4 inch by 
1-1/4 inch by 3/16 inch) steel angles bolted with 6  mm (1/4 inch) diameter 
expansion bolts at jambs. 

2.6 � AIR INTAKE VENTS 

A. � Fabricate exterior louvered wall ventilators for fr esh air intake for air 
conditioning units from extruded aluminum, ASTM B22 1. Form with integral 
horizontal louvers and frame, with drip extending b eyond face of wall and 
integral water stops. 

B. � Provide aluminum closures where shown for inside fa ce of dummy vents. 

C. � Provide 0.8 m (0.032 inch) thick aluminum sleeves[  in cavity walls ][  where 
shown ]. 

2.7 � FINISH 

A. � In accordance with NAAMM Metal Finishes Manual: AMP  500-505 

B. � Aluminum Louvers Air Intake Vents Wire Guards: 

1. � Anodized finish  

a. � AA-M1X:  Mill finish, as fabricated.  

b. � AA-C22A41 : Chemically etched medium matte, with clear anodic c oating, 
Class I Architectural, 0.7 mils thick. 

c. � AA-C22A42: Chemically etched medium matte, with int egrally colored 
anodic coating, Class I Architectural, 0.7 mils thi ck. 

1) � NOTE: [ AA-C22A44 ] Chemically etched medium matte, with 
electronically deposited metallic compound, Class I  
Architectural, 0.7 mils thick may be provided as an  option for 
[ AA-C22A42  ] color anodic coating. Dyes will not be accepted.  

2. � Organic Finish: AAMA 605 (Fluorocarbon coating). 

C. � Aluminum[  Wall Vents ][ and Brick Vents ]: Sand blasted satin finish. 

2.8 � PROTECTION 

A. � Provide protection for aluminum against galvanic ac tion wherever dissimilar 
materials are in contact, by painting the contact s urfaces of the dissimilar 
material with a heavy coat of bituminous paint (com plete coverage), or by 
separating the contact surfaces with a performed sy nthetic rubber tape 
having pressure sensitive adhesive coating on one s ide. 

B. � Isolate the aluminum from plaster, concrete and mas onry by coating aluminum 
with zinc-chromate primer. 

C. � Protect finished surfaces from damage during fabric ation, erection, and 
after completion of the work. Strippable plastic co ating on[ colored 
anodized  ][ organic  ]finish is not approved. 
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PART 3 - �EXECUTION  

3.1 � INSTALLATION 

A. � Set work accurately, in alignment and where shown. Items shall be plumb, 
level, free of rack and twist, and set parallel or perpendicular as required 
to line and plane of surface. 

B. � Furnish setting drawings and instructions for insta llation of anchors and 
for the positioning of items having anchors to be b uilt into masonry 
construction. Provide temporary bracing for such it ems until masonry is set.  

C. � Provide anchoring devices and fasteners as shown an d as necessary for 
securing louvers[ and vents ]to building construction as specified. Power 
actuated drive pins may be used, except for removal  items and where members 
would be deformed or substrate damaged by their use . 

D. � Generally, set wall louvers[ and vents  ]in masonry walls during progress 
of the work. If wall louvers [ and vents ]are not delivered to job in time 
for installation in prepared openings, make provisi on for later 
installation. Set in cast-in-place concrete in prep ared openings. 

3.2 � CLEANING AND ADJUSTING  

A. � After installation, all exposed prefinished and pla ted items and all items 
fabricated from stainless steel and aluminum shall be cleaned as recommended 
by the manufacturer and protected from damage until  completion of the 
project. 

B. � All movable parts, including hardware, shall be cle aned and adjusted to 
operate as designed without binding or deformation of the members, so as 
to be centered in the opening of frame, and where a pplicable, to have all 
contact surfaces fit tight and even without forcing  or warping the components  

- - - E N D - - - �



�
Lebanon VA Medical Center 
Behavioral Health Complex 
Lebanon, PA 17042 

April 27, 2012  
100% Construction Documents  

VA Project No. 595-109  
Project No. 3468  

 

�
 

090600 - 1 
�

SECTION 09 06 00 

SCHEDULE FOR FINISHES 
 
VAMC: Lebanon VA Medical Center  
Location:  Lebanon, PA 17042  
Project no. and Name: 595-109 Behavioral Health Com plex  
Submission:  100% Construction Documents  
Date: April 27, 2012  

 
 

SECTION 09 06 00 - SCHEDULE FOR FINISHES 

PART 1 - �GENERAL 

1.1 � DESCRIPTION 

A. � This section contains a coordinated system in which  requirements for materials specified in other sect ions 
shown are identified by abbreviated material names and finish codes in the room finish schedule or sho wn 
for other locations. 

1.2 � MANUFACTURERS 

A. � Manufacturer’s trade names and numbers used herein are only to identify colors, finishes, textures and  
patterns. Products of other manufacturer’s equivale nt to colors, finishes, textures and patterns of 
manufacturers listed that meet requirements of tech nical specifications will be acceptable upon approv al 
in writing by contracting officer for finish requir ements.  

B. � Submit in accordance with SECTION 01 33 23, SHOP DR AWINGS, PRODUCT DATA, AND SAMPLES provide quadruplicate 
samples for color approval of materials and finishe s specified in this section. 
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1.3 � APPLICABLE PUBLICATIONS 

A. � Publications listed below form a part of this speci fication to the extent referenced. Publications are  
referenced in text by basic designation only. 

B. � MASTER PAINTING INSTITUTE: (MPI) 

1. � 2001 Architectural Painting Specification Manual 

PART 2 - �PRODUCTS 

2.1 � DIGITAL COLOR PHOTOS 

A. � Size 24 x 35 mm. 

B. � Labeled for: 

1. � Building name and Number. 

2. � Room Name and Number. 
 

C. � SECTION 32 17 23, PAVEMENT MARKINGS.  
 
Color  Manufacturer  MFG. Color Name/No. 
Yellow    

White    

 

D. � SITE AND STREET FURNISHINGS 
 
 
Item  Style Name/No.  Finish  Manufacture  Mfg. Color 

Name/No. 
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Bike Rack    Black 

Benches      

Planters      

Tree Grates      

Trash 
Receptacles  

    

Ash Receptacles      

 

2.2 � DIVISION 03 – CONCRETE 
 

A. � SECTION 03 45 00, PRECAST ARCHITECTURAL CONCRETE 

 
Finish Color  Texture  Finish  Manufacturer  Mfg. Color Name/No.  

 TBD  Paul Brothers, Inc #501 
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B. � SECTION 03 36 00, CONCRETE FINISHES 

 
 
Finish Color  Texture  Finish  Manufacturer  Mfg. Color Name/No.  

Beige TBD TBD SureCrete TBD 

 

2.3 � DIVISON 04 – MASONRY 

A. � SECTION 04 05 13, MASONRY MORTARING and Section 04 05 16, MASONRY GROUTING  
 

Finish Code  Manufacturer  Mfg. Color Name  

 Glen Gerry  Portland Cement & Lime Blend 

   

 

B. � SECTION 04 20 00, UNIT MASONRY  
 
 

 

3.  CONCRETE MASONRY UNIT (CMU) 
Type  Size  Pattern  Finish  Mfg. Color Name/No.  

Chamfered Ground 
Face  

Nom. 8 x 16 x 4 x 2” 
chamfer 

Running Bond  Fizzano Bros. 
F-518 
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C. � STONE FACING 
 

Name of Stone  Color, Texture, Finish  Stone Source  

“Appalachian Blue” 

(Exterior) 

Core Series Real Stone Veneer Rolling Rock Building  Stone 

Silver Ledgestone 

(Interior) 

Ledgestone Natural Stone Veneers, Inc. 

2.4 � DIVISION 05 – METALS 
 

A. � SECTION 05 50 00, METAL FABRICATION 
 

Item  Finish 
Steel Ladders  Paint, Black, Satin 

Steel Ladder Rungs  Paint, Black, Satin 
Ceiling Hatch  Match to adjacent ceiling 

 
 

2.5 � DIVISION 06 WOOD, PLASTICS, AND COMPOSITES 
 

Type  Finish/Color  

PL-1 Plastic Laminate Manufacturer: Pionite 

Pattern: Silvio WY131 

Finish: Suede 
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SSP-1 Solid Surfacing 

 

Manufacturer: LG Hausys 

Color: Venus T001 

Dimension: ½” thick 

WM-1 Running Trim – Stone Top Cap Wood Species and stain to match engineered wood truss 
system  

WM-2 Running Trim – Window Trim Wood Species and st ain to match engineered wood truss 
system 

WM-3 Running Trim – Wood Mantel Wood Species and st ain to match engineered wood truss 
system 

 

2.6 � DIVISION 07 - THERMAL AND MOISTURE PROTECTION 

A. � SECTION 07 31 13, ASPHALT SHINGLES  
 

Size  Shape Manufacturer  Mfg. Color Name/No.  

Standard Architectural Certainteed Landmark Solaris  

Weathered Wood 

B. � SECTION 07 46 00, FIBER-CEMENT SIDING, TRIM AND SOFFIT  
Item Manufacturer Mfg. Color Name/No.  

Siding, Trim and 
Soffits 

James Hardie Monterey Taupe, 
JH40-20 
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C. � SECTION 07 60 00, FLASHING AND SHEET METAL  
 

Item  Material  Finish  
Hanging Gutters and Downspouts  Aluminum  Match adjacent surface 

D. � SECTION 07 92 00, JOINT SEALANTS  
 

Location  Color  Manufacturer  Manufacturer Color 
Masonry Expansion Joints   Tremco Match adjacent surface 

CMU Control Joints   Tremco Match adjacent surface 
Stone Sealed Joints   Tremco Match adjacent surface  

2.7 � DIVISION 08 - OPENINGS 

A. � SECTION 08 11 13, HOLLOW METAL DOORS AND FRAMES  
 

 
Paint both sides of door and frames same color incl uding ferrous metal louvers, and hardware attached to door  

Component  Color of Paint Type and Gloss 
Door  Sherwin Williams, Grays Harbor SW6236, Level 1 

Frame Sherwin Williams, Grays Harbor SW6236, Level 1 

B. � SECTION 08 14 00, WOOD DOORS  
 

Component  Finish/Color 
Doors  Marshfield, Plain Sliced White Maple, Nutmeg 48-97 

Frames (Interior)  PT-2, Level 5 

A. � SECTION 08 14 23, ALUMINUM CLAD WOOD DOORS  
 

Component  Finish/Color 
Doors  Exterior – 2 coat kynar to match Sherwin Williams, Grays Harbor SW6236 

Interior – wood veneer to match Marshfield, Plain S liced Maple, Nutmeg 48-97 

B. � SECTION 08 31 13, ACCESS DOORS AND FRAMES 
 

Material  Finish/Color 
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Steel  Match adjacent surface 
Stainless steel  Match adjacent surface 

C. � SECTION 08 41 13, ALUMINUM-FRAMED ENTRANCES AND STO REFRONTS  
 

Material  Finish  Manufacturer  Manufacturer./Color Name/No. 
Aluminum  2-coat kynar, to be selected 

from manufacturer’s full range  
Besam Sherwin Williams, Alabaster 

SW7008, Level 1 (PT-6 

Aluminum 2-coat kynar, to be selected 
from manufacturer’s full range  

Pella Sherwin Williams, Grays Harbor 
SW6236, Level 1 

Aluminum 2-coat kynar, Sterling Gray  Kawneer Tri-Fab VG(Versa Glaze)451T, 
Inside Glazed 

 

Glass     

 

D. � SECTION 08 52 23, ALUMINUM CLAD WOOD WINDOWS 
 

Material  Finish  Manufacturer  Manufacturer./Color Name/No. 
Exterior - At 
stone veneer 

walls 

 Pella To match PT-6 

Exterior - At 
fiber cement 

walls 

 Pella To match PT-7 

 

E. � WINDOW SILLS 
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Location  Material  Finish  

Exterior - At 
fiber cement 

walls 

Fiber cement trim as detailed  Painted - To match Sherwin Williams Grays Harbor 6236  

Exterior - At 
stone veneer 
walls 

Cast Stone as detailed � Paul Brothers, Inc., #501 

Interior Solid Surface as detailed To match SSP-1 

 

F. � SECTION 08 80 00, GLAZING  
 

Glazing Type  Manufacturer  Mfg. Color Name/No. 

Vision Windows & 
Doors  

Window manufacturer’s standard supplier Clear spectrally 
selective Low- E double 
pane glazing units 

1.2 � DIVISION 09 - FINISHES 

A. � SECTION 09 30 13, CERAMIC TILING  
 
 

 

2. SECTION 09 30 13, CERAMIC TILING (CT) 
Finish code  Size Manufacturer  Mfg. Color 

Name/No 

CT-1 12”x24” 
 

GARDEN STATE TILE TRAVERTINI, 

BEIGE MATTE 

GSP1036717 
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CT-2 6”x12” HEATH CERAMICS BLUE LAKE/ M-25 

CTF-1 2”x2” GARDEN STATE TILE TRAVERTINI, 

BEIGE MATTE 

GSP1037075 

CTB-1 6”X12” GARDEN STATE TILE TRAVERTINI, 

BEIGE MATTE 

GSP1036717 

 
 
 

 

8. SECTION 09 30 13, CERAMIC TILE GROUT  
Finish Code  Manufacturer  Mfg. Color 

Name/No.  

G-1 Mapei 39 Ivory 

 
 

 

11. SECTION 09 30 13, METAL DIVIDER STRIPS  
Size  Material  Manufacturer  

T-1 

Cove Base 

Stainless Steel Schluter, Dilex-EHK, Stainless Stee l 304 

For use as cove base in Toilet Rooms 
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T-2  

Transition Strip 

Stainless Steel Schluter, Quadec Q100E, Stainless S teel 

For use at all outside corner transitions & exposed  tile edges in Toilet Rooms  

For use as outside corner on bench in Shower Room 

 

B. � SECTION 09 51 00, ACOUSTICAL CEILINGS  
 
Finish Code  Component  Color Pattern  Manufacturer  Mfg Name/No.  

GR-1 Exposed Suspension 
System  

White USG Donn 15/16”  

C-1 Type IV White USG Mars ClimaPlus, 
86785 

C-4 Type XX B White USG CleanRoom 
ClimaPlus,  

56099 

C-5 
(For use at 

Consult 
Rooms) 

Type III  White USG Radar ClimaPlus 
High CAC/High NRC 

22523 

C. � SECTION 09 65 19, RESILIENT TILE FLOORING  
 

Finish Code  Size  Material/Component  Manufacturer  Mfg Name/No.  

LVT-1 6”x36” Luxury Vinyl Tile  Centiva Contour, 
Trio Walnut 

CP 3213-C 

LVT-2 12” x 18” Luxury Vinyl Tile  Centiva Event, 
Toscano 

Travertine, 
NS 7212-E 
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RT-1 19 11/16” x 19 
11/16” 

Rubber Tile Roppe SafeTCork, 
Z114 Lunar 

Dust 

D. � SECTION 09 65 13, RESILIENT BASE STAIR TREADS AND A CCESSORIES  
 

Finish Code  Item  Height  Manufacturer  Mfg Name/No.  

RB-1 Rubber Base (RB)  4” Johnsonite Cove w/ Toe 
09 Clay 

RB-2 Rubber Base (RB)  6” Johnsonite Reveal 6" MW-XXX-F6 
09 Clay 

RST-1 Resilient Stair 
Treads (RST)  

 Roppe 114 Lunar Dust 

     
 

1. SECTION 09 68 00, CARPET EDGE STRIP  
Finish Code  Material  Manufacturer  Mfg. Color 

Name/No.  

TS-1 Stainless Steel  Schluter  

TS-2 Vinyl  Johnsonite 09 Clay  

 

E. � SECTION 09 68 00, CARPET MODULES (CPT)  
 
Finish Code  Size  Pattern 

direction  
Manufacturer  Mfg. Color 

Name/No.  
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CPT-1 50cm x 50cm ASHLAR MILLIKEN SOUND & FURY, 
INTENSITY, 

PITCH IN301 

F. � SECTION 09 67 23, EPOXY RESINOUS FLOORING (PE)  
 

Finish code  Manufacturer  Mfg. Color 
Name/No.  

PE-1 Stonhard Stoneres RTZ, 
StonHenge 

PEB-1 Stonhard 6”H  

Stoneres RTZ, 

StonHenge 

G. � SECTION 09 91 00, PAINT AND COATINGS  

1. � MPI Gloss and Sheen Standards 
 
 Gloss @60  Gloss @85 

Gloss Level 1  a traditional  
matte finish-flat  

max 5 units and  max 10 units 

Gloss Level 2  a high side sheen  
flat-“a velvet-like” finish  

max 10 units and  10-35 units 

Gloss Level 3  a traditional “egg-shell like” finish  10-25 units and  10-35 units 
Gloss Level 4  a “satin-like” finish  20-35 units and  min. 35 units 

Gloss Level 5  a traditional semi-gloss  35-70 units   
Gloss Level 6  a traditional gloss  70-85 units   
Gloss level 7  a high gloss  more than 85 units   
 
2. Paint code  Gloss  Manufacturer  Mfg. Color Name/No. 
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PT-1  3 Sherwin Williams MODERATE WHITE 
SW6140 

PT-2  4 Sherwin Williams BASKET BEIGE 
SW6143 

PT-3  3 Sherwin Williams MINERAL DEPOSIT 
SW7652 

PT-4  3 Sherwin Williams ESCAPE GRAY 
SW6185 

PT-5  3 Sherwin Williams BLONDE 
SW6128 

PT-6 1 Sherwin Williams Alabaster 
SW7008 

PT-7 1 Sherwin Williams Grays Harbor 
SW6236 

3. Stain Code 
(S)  

Gloss and 
Transparency  

Manufacturer  Mfg. Color Name/No.  

    
S-1  Transparent  Wood Species and 

stain to match 
engineered wood 
truss system  

 

H. � SECTION 10 21 13, TOILET COMPARTMENTS  
 

Component  Material  Manufacturer  Mfg. Color Name/No. 
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1. Panels  Solid Phenolic Ampco, Inco Euroline (without 
feet) 
To match PL-1 

Urinal Screens  Solid Phenolic  Ampco, Inco  Euroline (without 
feet) 
To match PL-1 

Doors  Solid Phenolic  Ampco, Inco  Euroline (without 
feet) 
To match PL-1 

 

I. � SECTION 08 90 00, LOUVERS AND WALL VENTS  
 

Item  Material  Finish  Manufacturer  Mfg. Color Name/No.  

Exterior - At 
stone veneer 

walls 

  Northeast Louvers To match Sherwin 
Williams Alabaster 

SW7008 

Exterior - At 
fiber cement 

walls  

  Northeast Louvers To match Sherwin 
Williams Grays Harbor 

SW6236 

 

J. � SECTION 10 26 00, WALL GUARDS AND CORNER GUARDS  
 

Item  Material  Manufacturer  Mfg. Color Name/No. 
Corner Guards  WOOD CS Group Renaissance SMWS-10  

Finish: #061 Light Oak  
Wood: Maple  

 

K. � SECTION 10 13 00 / 10 14 00, INTERIOR SIGNS  
 

Sign Type  Component  Manufacturer  Mfg. Color Name/No.  
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Navigo 
Conference/Consult 

Screens 

15” Tablet PC Interactive Touchscreen Solutions  

 Bracket Chief Manufacturing FSR-4000 

L. � SECTION 10 44 13, FIRE EXTNGUISHER CABINETS 
  

Component  Material  Finish  

  White 

 

 

1.3 � DIVISION 12- FURNISHINGS 

 

A. � SECTION 12 36 00, COUNTERTOPS AND ACCESSORIES  
  

Type  Finish/Color 
Methyl Methacrylic Polymer (Solid 

Surface Polymer)  
LG Hausys, Venus T001 

 

B. � SECTION 12 24 00, WINDOW SHADES (N.I.C) 
 

Component  Material  Manufacturer  Mfg. Color Name/No. 
Shade Cloth   Lutron Classico Collection, 

Basketweave 27, 
Oyster Chestnut 
SP92-27 
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Support Hardware  Lutron Anodized Aluminum 

 

 

 

 

 

 

C. � SECTION 12 32 00, MANUFACTURED WOOD CASEWORK 

 

Finish Code Material Manufacturer Mfg. Color Name/No. 

PL-1  Plastic Laminate Pionite Silvio WY131 

Finish: Suede 

SSP-1  

 

Solid Surfacing LG Hausys 

 

Venus T001 

½” thk. 

 

D. � SECTION 12 48 16, ENTRANCE FLOOR GRILLS 

 
Item Material Manufacturer Mfg. Color Name/No. 

Gridline 2 w/ carpet 
inserts  (G6PC)  

Satin finished type 
304 stainless steel 
& Carpet 

C-S Group Carpet Inserts: 9330 
Cocoa Mat 
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1.2 � DIVISION 13 - SPECIAL CONSTRUCTION 
 

A. � SECTION 14 24 00, HYDRAULIC ELEVATORS  
 

1. Passenger 
Elevator No. 1  

 

Component  Material  Color  
Hoistway Entrances  Stainless Steel Thyssen Krupp #4 

Stainless Steel 

Hoistway Doors  Stainless Steel Thyssen Krupp #4 
Stainless Steel 

Corridor Position Indicator  Stainless Steel Thyssen Krupp #4 
Stainless Steel 

Car Canopy  White Translucent & 
Stainless Steel 

Thyssen Krupp #4 
Stainless Steel 

Car Wainscot  Stainless Steel Thyssen Krupp #4 
Stainless Steel 

Panels Above Wainscot  Plastic Laminate Thyssen Krupp,  
Cognac Maple 

Car Floor  Luxury Vinyl Tile LVT-2 

Corridor Call Buttons  Stainless Steel  Thyssen Krupp #4 
Stainless Steel 
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Car Doors  Baked Enamel Thyssen Krupp #4 
Stainless Steel 

Car Door Frame  Stainless Steel Thyssen Krupp #4 
Stainless Steel 

Corridor Position Indicator    

Car Operating Panel  Stainless Steel Thyssen Krupp #4 
Stainless Steel 

 1 ½” Dia. Handrail Stainless Steel Thyssen Krupp #4 
Stainless Steel 

 

1.3 � Division 22 - PLUMBING 

A. � SECTION 22 40 00, PLUMBING FIXTURES AND TRIM  
 

Item  Color 

Water Closet  White 

Urinal  White 

Lavatories  LG Hausys, Ivory White 
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Service Sink  White 

1.4 � DIVISON 26 - ELECTRICAL 

A. � SECTION 26 51 00, BUILDING LIGHTING INTERIOR  
 

Fixture Type  Exterior Finish  Manufacturer Mfg. Name/No.  

Decorative Pendant 

 

Glass Tech Lighting Sara Grande 

Clear 

    

    

    

B. � SECTION 26 56 00, SITE LIGHTING  
 
Type and Component  Exterior Finish  Manufacturer  Mfg. Name/No.  

C  Kim Lighting 1A-AR2-250WPSMH-VOLTS-COLOR-A3  

Dark Bronze 

D  Kim Lighting 2B-AR2-250PSMH-VOLTS-COLOR-A3 

Dark Bronze 
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F  Kim Lighting 1A-AR4-250WPSMH-VOLTS-COLOR-A3  

Dark Bronze 

L  Kim Lighting 50W ED-17, Coated 

Dark Bronze 

 

PART 2 - �EXECUTION 

2.1 � FINISH SCHEDULES & MISCELLANEOUS ABBREVIATIONS 
 
 

FINISH SCHEDULE & MISCELLANEOUS ABBREVIATIONS 
 
Term Abbreviation  
  
Acoustical Ceiling  C 
Anodized Aluminum Colored  AAC 
Anodized Aluminum Natural Finish  AA 
Baked On Enamel  BE 
Brick Face  BR 
Carpet Module Tile  CPT 
Ceramic Glazed Facing Brick  CGFB 
Ceramic Tile  CT 
Concrete  C 
Concrete Masonry Unit  CMU 
Epoxy Coating  EC 
Epoxy Resin Flooring  PE 
Existing  E 
Exposed Divider Strips  EXP 
Exterior  EXT 
Exterior Finish System  EFS 
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Exterior Paint  EXT-P 
Exterior Stain  EXT-ST 
Facing Tile  SCT 
Feature Strips  FS 
Floor Tile, Mosaic  FT 
Fluorocarbon  FC 
Glass Masonry Unit  GUMU 
Glazed Face CMU  GCMU 
Glazed Structural Facing Tile  SFTU 
Granite  GT 
Gypsum Wallboard  GWB 
Material  MAT 
Mortar  M 
Natural Finish  NF 
Paint  PT 
Perforated Metal Facing (Tile or Panels)  PMF 
Plaster  PL 
Plaster High Strength  HSPL 
Plaster Keene Cement  KC 
Plastic Laminate  PL 
Radiant Ceiling Panel System  RCP 
Resilient Stair Tread  RST 
Rubber Base  RB 
Rubber Tile Flooring  RT 
Sealed Concrete SC 
Spandrel Glass  SLG 
Stain  S 
Stained/Stamped Concrete STC 
Suspension Grids  GR 
Veneer Plaster  VP 
Vinyl Base  VB 
Wood WD 
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2.2 � FINISH SCHEDULE SYMBOLS 
 

Symbol Definition  
** Same finish as adjoining walls  
- No color required  
E Existing  
XX To match existing  
EFTR Existing finish to remain  
RM Remove 
 

--- E N D---  
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SECTION 09 22 16 

NON-STRUCTURAL METAL FRAMING 

PART 1 - �GENERAL  

1.1 � DESCRIPTION  

A. � This section specifies steel studs wall systems, sh aft wall systems, ceiling 
or soffit suspended or furred framing, wall furring , fasteners, and 
accessories for the screw attachment of gypsum boar d, plaster bases or other 
building boards.  

1.2 � RELATED WORK  

A. � Load bearing framing: Section 05 40 00, COLD-FORMED  METAL FRAMING.  

B. � Support for wall mounted items: Section 05 50 00, M ETAL FABRICATIONS.  

C. � Pull down tabs in steel decking: Section 05 36 00, COMPOSITE METAL DECKING.  

D. � Ceiling suspension systems for acoustical tile or p anels and lay in gypsum 
board panels: Section 09 51 00, ACOUSTICAL CEILINGS  Section 09 29 00, GYPSUM 
BOARD. 

1.3 � TERMINOLOGY  

A. � Description of terms shall be in accordance with AS TM C754, ASTM C11, ASTM 
C841 and as specified.  

B. � Underside of Structure Overhead: In spaces where st eel trusses or bar joists 
are shown, the underside of structure overhead shal l be the underside of 
the floor or roof construction supported by beams, trusses, or bar joists. 
In interstitial spaces with walk-on floors the unde rside of the walk-on floor 
is the underside of structure overhead.  

C. � Thickness of steel specified is the minimum bare (u ncoated) steel thickness.  

1.4 � SUBMITTALS  

A. � Submit in accordance with Section 01 33 23, SHOP DR AWINGS, PRODUCT DATA, 
AND SAMPLES.  

B. � Manufacturer's Literature and Data:  

1. � Studs, runners and accessories.  

2. � Hanger inserts.  

3. � Channels (Rolled steel).  

4. � Furring channels.  

5. � Screws, clips and other fasteners.  

C. � Shop Drawings:  

1. � Typical ceiling suspension system.  

2. � Typical metal stud and furring construction system including details 
around openings and corner details.  

3. � Typical shaft wall assembly  
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4. � Typical fire rated assembly and column fireproofing  showing details of 
construction same as that used in fire rating test.   

D. � Test Results: Fire rating test designation, each fi re rating required for 
each assembly.  

1.5 � DELIVERY, IDENTIFICATION, HANDLING AND STORAGE  

A. � In accordance with the requirements of ASTM C754.  

1.6 � APPLICABLE PUBLICATIONS  

A. � The publications listed below form a part of this s pecification to the extent 
referenced. The publications are referenced in the text by the basic 
designation only.  

B. � American Society For Testing And Materials (ASTM)  

1. � A123-09 Zinc (Hot-dip Galvanized) Coatings on Iron and Steel Products 

2. � A653/A653M-09 Steel Sheet, Zinc-Coated (Galvanized)  or Zinc-Iron 
Alloy Coated (Galvannealed) by the Hot-Dip Process  

3. � A641-09 Zinc-Coated (Galvanized) Carbon Steel Wire  

4. � C11-09 Terminology Relating to Gypsum and Related B uilding 
Materials and Systems  

5. � C635-07 Manufacture, Performance, and Testing of Me tal 
Suspension System for Acoustical Tile and Lay-in Pa nel Ceilings  

6. � C636-06 Installation of Metal Ceiling Suspension Sy stems for 
Acoustical Tile and Lay-in Panels  

7. � C645-09 Non-Structural Steel Framing Members  

8. � C754-09 Installation of Steel Framing Members to Re ceive 
Screw-Attached Gypsum Panel Products  

9. � C841-03 (R2008) Installation of Interior Lathing an d Furring  

10. � C954-07 Steel Drill Screws for the Application of G ypsum Panel 
Products or Metal Plaster Bases to Steel Studs from  0.033 in. (0.84 mm) 
to 0.112 in. (2.84 mm) in Thickness 

11. � C1002-07 Steel Self-Piercing Tapping Screws for the  
Application of Gypsum Panel Products or Metal Plast er Bases to Wood Studs 
or Steel Studs 

12. � E580-09 Application of Ceiling Suspension Systems f or 
Acoustical Tile and Lay-in Panels in Areas Requirin g Moderate Seismic 
Restraint. 

PART 2 - �PRODUCTS  

2.1 � PROTECTIVE COATING  

A. � Galvanize steel studs, runners (track), rigid (hat section) furring 
channels, "Z" shaped furring channels, and resilien t furring channels, with 
coating designation of G-60 minimum, per ASTM 123. 

2.2 � STEEL STUDS AND RUNNERS (TRACK)  

A. � ASTM C645, modified for thickness specified and siz es and shown.  
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1. � Use ASTM A525 steel, 0.8 mm (0.0329-inch) thick bar e metal (33 mil).  

2. � Runners same thickness as studs.  

B. � Provide not less than two cutouts in web of each st ud, approximately 300 
mm (12 inches) from each end, and intermediate cuto uts on approximately 600 
mm (24-inch) centers.  

C. � Doubled studs for openings and studs for supporting  concrete backer-board. 

D. � Studs 3600 mm (12 feet) or less in length shall be in one piece.  

E. � Shaft Wall Framing: 

1. � Conform to rated wall construction. 

2. � C-H Studs. 

3. � E Studs. 

4. � J Runners. 

5. � Steel Jamb-Strut. 

2.3 � FURRING CHANNELS  

A. � Rigid furring channels (hat shape): ASTM C645.  

B. � Resilient furring channels:  

1. � Not less than 0.45 mm (0.0179-inch) thick bare meta l.  

2. � Semi-hat shape, only one flange for anchorage with channel web leg slotted 
on anchorage side, channel web leg on other side st iffens fastener surface 
but shall not contact anchorage surface other chann el leg is attached 
to.  

C. � "Z" Furring Channels:  

1. � Not less than 0.45 mm (0.0179-inch)-thick bare meta l, with 32 mm (1-1/4 
inch) and 19 mm (3/4-inch) flanges.  

1. � Web furring depth to suit thickness of insulation w ith slotted 
perforations.  

D. � Rolled Steel Channels: ASTM C754, cold rolled; or, ASTM C841, cold rolled. 

2.4 � FASTENERS, CLIPS, AND OTHER METAL ACCESSORIES  

A. � ASTM C754, except as otherwise specified.  

B. � For fire rated construction: Type and size same as used in fire rating test.  

C. � Fasteners for steel studs thicker than 0.84 mm (0.0 33-inch) thick.  Use ASTM 
C954 steel drill screws of size and type recommende d by the manufacturer 
of the material being fastened.  

D. � Clips:  ASTM C841 (paragraph 6.11), manufacturer’s standard items. Clips 
used in lieu of tie wire shall have holding power e quivalent to that provided 
by the tie wire for the specific application.  

E. � Concrete ceiling hanger inserts (anchorage for hang er wire and hanger 
straps): Steel, zinc-coated (galvanized), manufactu rers standard items, 
designed to support twice the hanger loads imposed and the type of hanger 
used.  

F. � Tie Wire and Hanger Wire:  
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1. � ASTM A641, soft temper, Class 1 coating.  

2. � Gage (diameter) as specified in ASTM C754 or ASTM C 841. 

G. � Attachments for Wall Furring:  

1. � Manufacturers standard items fabricated from zinc-c oated (galvanized) 
steel sheet.  

2. � For concrete or masonry walls: Metal slots with adj ustable inserts or 
adjustable wall furring brackets.  Spacers may be f abricated from 1 mm 
(0.0396-inch) thick galvanized steel with corrugate d edges.  

H. � Power Actuated Fasteners: Type and size as recommen ded by the manufacturer 
of the material being fastened.  

2.5 � SUSPENDED CEILING SYSTEM FOR GYPSUM BOARD (OPTION)  

A. � Conform to ASTM C635, heavy duty, with not less tha n 35 mm (1-3/8 inch) wide 
knurled capped flange face designed for screw attac hment of gypsum board.  

B. � Wall track channel with 35 mm (1-3/8 inch) wide fla nge. 

PART 3 - �EXECUTION  

3.1 � INSTALLATION CRITERIA  

A. � Where fire rated construction is required for walls , partitions, columns, 
beams and floor-ceiling assemblies, the constructio n shall be same as that 
used in fire rating test. 

B. � Construction requirements for fire rated assemblies  and materials shall be 
as shown and specified, the provisions of the Scope  paragraph (1.2) of ASTM 
C754 and ASTM C841 regarding details of constructio n shall not apply. 

3.2 � INSTALLING STUDS  

A. � Install studs in accordance with ASTM C754, except as otherwise shown or 
specified.  

B. � Space studs not more than 400 mm (16 inches) on cen ter.  

C. � Cut studs 6 mm to 9 mm (1/4 to 3/8-inch) less than floor to underside of 
structure overhead when extended to underside of st ructure overhead.  

D. � Where studs are shown to terminate above suspended ceilings, provide bracing 
as shown or extend studs to underside of structure overhead. 

E. � Extend studs to underside of structure overhead for  fire, rated partitions, 
smoke partitions, shafts, and sound rated partition s and insulated exterior 
wall furring.  

F. � Openings:  

1. � Frame jambs of openings in stud partitions and furr ing with two studs 
placed back to back or as shown.  

2. � Fasten back to back studs together with 9 mm (3/8-i nch) long Type S pan 
head screws at not less than 600 mm (two feet) on c enter, staggered along 
webs.  

3. � Studs fastened flange to flange shall have splice p lates on both sides 
approximately 50 X 75 mm (2 by 3 inches) screwed to  each stud with two 
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screws in each stud.  Locate splice plates at 400 m m (16 inches) on center 
between runner tracks.  

G. � Fastening Studs:  

1. � Fasten studs located adjacent to partition intersec tions, corners and 
studs at jambs of openings to flange of runner trac ks with two screws 
through each end of each stud and flange of runner.  

2. � Do not fasten studs to top runner track when studs extend to underside 
of structure overhead.  

H. � Chase Wall Partitions:  

1. � Locate cross braces for chase wall partitions to pe rmit the installation 
of pipes, conduits, carriers and similar items.  

2. � Use studs or runners as cross bracing not less than  63 mm (2-1/2 inches 
wide).  

I. � Form building seismic or expansion joints with doub le studs back to back 
spaced 75 mm (three inches) apart plus the width of  the seismic or expansion 
joint. 

J. � Form control joint, with double studs spaced 13 mm (1/2-inch) apart.  

3.3 � INSTALLING WALL FURRING FOR FINISH APPLIED TO ONE S IDE ONLY  

A. � In accordance with ASTM C754, or ASTM C841 except a s otherwise specified 
or shown.  

B. � Wall furring-Stud System:  

1. � Framed with 63 mm (2-1/2 inch) or narrower studs, 4 00 mm (16 inches) on 
center.  

2. � Brace as specified in ASTM C754 for Wall Furring-St ud System or brace 
with sections or runners or studs placed horizontal ly at not less than 
three foot vertical intervals on side without finis h.  

3. � Securely fasten braces to each stud with two Type S  pan head screws at 
each bearing.  

C. � Direct attachment to masonry or concrete; rigid cha nnels or "Z" channels:  

1. � Install rigid (hat section) furring channels at 400  mm (16 inches) on 
center, horizontally or vertically.  

2. � Install "Z" furring channels vertically spaced not more than 600 mm (24 
inches) on center.  

3. � At corners where rigid furring channels are positio ned horizontally, 
provide mitered joints in furring channels.  

4. � Ends of spliced furring channels shall be nested no t less than 200 mm 
(8 inches).  

5. � Fasten furring channels to walls with power-actuate d drive pins or 
hardened steel concrete nails. Where channels are s pliced, provide two 
fasteners in each flange.  

6. � Locate furring channels at interior and exterior co rners in accordance 
with wall finish material manufacturers printed ere ction instructions. 
Locate "Z" channels within 100 mm (4 inches) of cor ner.  
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D. � Installing Wall Furring-Bracket System: Space furri ng channels not more than 
400 mm (16 inches) on center.  

3.4 � INSTALLING SUPPORTS REQUIRED BY OTHER TRADES  

A. � Provide for attachment and support of electrical ou tlets, plumbing, 
laboratory or heating fixtures, recessed type plumb ing fixture accessories, 
access panel frames, wall bumpers, wood seats, toil et stall partitions, 
dressing booth partitions, urinal screens, chalkboa rds, tackboards, 
wall-hung casework, handrail brackets, recessed fir e extinguisher cabinets 
and other items like auto door buttons and auto doo r operators supported 
by stud construction.  

B. � Provide additional studs where required.  Install m etal backing plates, or 
special metal shapes as required, securely fastened  to metal studs.  

3.5 � INSTALLING SHAFT WALL SYSTEM  

A. � Conform to UL Design No. U438 for two-hour fire rat ing. Provide one hour 
fire rating Shaft wall at elevator . 

B. � Position J runners at floor and ceiling with the sh ort leg toward finish 
side of wall. Securely attach runners to structural  supports with power 
driven fasteners at both ends and 400 mm (16 inches ) on center.  

C. � After liner panels have been erected, cut C-H studs  and E studs, from 9 mm 
(3/8-inch) to not more than 13 mm (1/2-inch) less t han floor-to-ceiling 
height. Install C-H studs between liner panels with  liner panels inserted 
in the groove.  

D. � Install full-length steel E studs over shaft wall l ine at intersections, 
corners, hinged door jambs, columns, and both sides  of closure panels.  

E. � Suitably frame all openings to maintain structural support for wall:  

1. � Provide necessary liner fillers and shims to confor m to label frame 
requirements.  

2. � Frame openings cut within a liner panel with E stud s around perimeter.  

3. � Frame openings with vertical E studs at jambs, hori zontal J runner at 
head and sill.  

F. � Elevator Shafts: 

1. � Frame elevator door frames with 0.87 mm (0.0341-inc h) thick J strut or 
J stud jambs having 75 mm (three-inch) long legs on  the shaft side.  

2. � Protrusions including fasteners other than flange o f shaft wall framing 
system or offsets from vertical alignments more tha n 3 mm (1/8-inch) are 
not permitted unless shown. 

3. � Align shaft walls for plumb vertical flush alignmen t from top to bottom 
of shaft. 

3.6 � INSTALLING FURRED AND SUSPENDED CEILINGS OR SOFFITS   

A. � Install furred and suspended ceilings or soffits in  accordance with ASTM 
C754 or ASTM C841 except as otherwise specified or shown for screw attached 
gypsum board ceilings and for plaster ceilings or s offits.  

1. � Space framing at 400 mm (16-inch) centers for gypsu m board anchorage. 
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B. � New exposed concrete slabs:  

1. � Use metal inserts required for attachment and suppo rt of hangers or hanger 
wires with tied wire loops for embedding in concret e.  

2. � Furnish for installation under Division 3, CONCRETE .  

C. � Concrete slabs on steel decking composite construct ion:  

1. � Use pull down tabs when available.  

2. � Use power activated fasteners when direct attachmen t to structural 
framing can not be accomplished.  

D. � Where bar joists or beams are more than 1200 mm (48  inches) apart, provide 
intermediate hangers so that spacing between suppor ts does not exceed 1200 
mm (48 inches). Use clips, bolts, or wire ties for direct attachment to steel 
framing. 

E. � Steel decking without concrete topping:  

1. � Do not fasten to steel decking 0.76 mm (0.0299-inch ) or thinner.  

2. � Toggle bolt to decking 0.9 mm (0.0359-inch) or thic ker only where 
anchorage to steel framing is not possible.  

F. � Installing suspended ceiling system for gypsum boar d (ASTM C635 Option):  

1. � Install only for ceilings to receive screw attached  gypsum board.  

2. � Install in accordance with ASTM C636.  

a. � Install main runners spaced 1200 mm (48 inches) on center.  

b. � Install 1200 mm (four foot) tees not over 600 mm (2 4 inches) on center; 
locate for edge support of gypsum board.  

c. � Install wall track channel at perimeter.  

G. � Installing Ceiling Bracing System:  

1. � Construct bracing of 38 mm (1-1/2 inch) channels fo r lengths up to 2400 
mm (8 feet) and 50 mm (2 inch) channels for lengths  over 2400 mm (8 feet) 
with ends bent to form surfaces for anchorage to ca rrying channels and 
over head construction. Lap channels not less than 600 mm (2 feet) at 
midpoint back to back. Screw or bolt lap together w ith two fasteners.  

2. � Install bracing at an approximate 45 degree angle t o carrying channels 
and structure overhead; secure as specified to stru cture overhead with 
two fasteners and to carrying channels with two fas teners or wire ties.  

3. � Brace suspended ceiling or soffit framing in seismi c areas in accordance 
with ASTM E580. 

3.7 � TOLERANCES  

A. � Fastening surface for application of subsequent mat erials shall not vary 
more than 3 mm (1/8-inch) from the layout line.  

B. � Plumb and align vertical members within 3 mm (1/8-i nch.)  

C. � Level or align ceilings within 3 mm (1/8-inch.)  

- - - E N D - - - 



Lebanon VA Medical Center 
Behavioral Health Complex 
Lebanon, PA 17042 

May 18, 2012  
Issued for Bid  

VA Project No. 595-109  
Project No. 3468  

 

 092900-1   
�

SECTION 09 29 00 

GYPSUM BOARD 

PART 1 - �GENERAL 

1.1 � DESCRIPTION 

A. � This section specifies installation and finishing o f gypsum board. 

1.2 � RELATED WORK 

A. � Installation of steel framing members for walls, pa rtitions, furring, 
soffits, and ceilings: Section 05 40 00, COLD-FORME D METAL FRAMING, and 
Section 09 22 16, NON- STRUCTURAL METAL FRAMING. 

B. � Sound deadening board: Section 07 21 13, THERMAL IN SULATION. 

C. � Acoustical Sealants: Section 07 92 00, JOINT SEALAN TS. 

D. � Lay in gypsum board ceiling panels: Section 09 51 0 0, ACOUSTICAL CEILING. 

1.3 � TERMINOLOGY 

A. � Definitions and description of terms shall be in ac cordance with ASTM C11, 
C840, and as specified. 

B. � Underside of Structure Overhead: In spaces where st eel trusses or bar joists 
are shown, the underside of structure overhead shal l be the underside of 
the floor or roof construction supported by the tru sses or bar joists. 

C. � "Yoked": Gypsum board cut out for opening with no j oint at the opening (along 
door jamb or above the door). 

1.4 � SUBMITTALS 

A. � Submit in accordance with Section 01 33 23, SHOP DR AWINGS, PRODUCT DATA, 
AND SAMPLES. 

B. � Manufacturer's Literature and Data: 

1. � Cornerbead and edge trim. 

2. � Finishing materials. 

3. � Laminating adhesive. 

4. � Gypsum board, each type. 

C. � Shop Drawings: 

1. � Typical gypsum board installation, showing corner d etails, edge trim 
details and the like. 

2. � Typical sound rated assembly, showing treatment at perimeter of 
partitions and penetrations at gypsum board. 

3. � Typical shaft wall assembly. 

4. � Typical fire rated assembly and column fireproofing , indicating details 
of construction same as that used in fire rating te st. 

D. � Samples: 



Lebanon VA Medical Center 
Behavioral Health Complex 
Lebanon, PA 17042 

May 18, 2012  
Issued for Bid  

VA Project No. 595-109  
Project No. 3468  

 

 092900-2   
�

1. � Cornerbead. 

2. � Edge trim. 

3. � Control joints. 

E. � Test Results: 

1. � Fire rating test, each fire rating required for eac h assembly. 

1.5 � DELIVERY, IDENTIFICATION, HANDLING AND STORAGE 

A. � In accordance with the requirements of ASTM C840. 

1.6 � ENVIRONMENTAL CONDITIONS 

A. � In accordance with the requirements of ASTM C840. 

1.7 � APPLICABLE PUBLICATIONS 

A. � The publications listed below form a part of this s pecification to the extent 
referenced. The publications are referenced in the text by the basic 
designation only. 

B. � American Society for Testing And Materials (ASTM): 

1. � C11-08 Terminology Relating to Gypsum and Related B uilding Materials 
and Systems 

2. � C475-02 Joint Compound and Joint Tape for Finishing  Gypsum Board 

3. � C840-08 Application and Finishing of Gypsum Board 

4. � C919-08 Sealants in Acoustical Applications 

5. � C954-07 Steel Drill Screws for the Application of G ypsum Board 
or Metal Plaster Bases to Steel Stud from 0.033 in.  (0.84mm) to 0.112 
in. in thickness 

6. � C1002-07 Steel Self-Piercing Tapping Screws for the  Application 
of Gypsum Panel Products or Metal Plaster Bases to Wood Studs or Steel 
Studs 

7. � C1047-05 Accessories for Gypsum Wallboard and Gypsu m Veneer Base 

8. � C1177-06 Glass Mat Gypsum Substrate for Use as Shea thing 

9. � C1658-06 Glass Mat Gypsum Panels 

10. � C1396-06 Gypsum Board 

11. � E84-08 Surface Burning Characteristics of Building Materials 

C. � Underwriters Laboratories Inc. (UL): 

1. � Latest Edition Fire Resistance Directory 

D. � Inchcape Testing Services (ITS): 

1. � Latest Editions Certification Listings 

PART 2 - �PRODUCTS 

2.1 � GYPSUM BOARD 

A. � Gypsum Board: ASTM C1396, Type X, 16 mm (5/8 inch) thick unless shown 
otherwise. Shall contain a minimum of 20 percent re cycled gypsum. 
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B. � Coreboard or Shaft Wall Liner Panels. 

1. � ASTM C1396, Type X. 

2. � ASTM C1658:  Glass Mat Gypsum Panels, 

3. � Coreboard for shaft walls 300, 400, 600 mm (12, 16,  or 24 inches) wide 
by required lengths 25 mm (one inch) thick with pap er faces treated to 
resist moisture. 

C. � Water Resistant Gypsum Backing Board: ASTM C620, Ty pe X, 16 mm (5/8 inch) 
thick. 

D. � Gypsum cores shall contain a minimum of 95 percent post industrial recycled 
gypsum content. Paper facings shall contain 100 per cent post-consumer 
recycled paper content. 

2.2 � GYPSUM SHEATHING BOARD 

A. � ASTM C1396, Type X, water-resistant core, 16 mm (5/ 8 inch) thick. 

B. � ASTM C1177, Type X. 

2.3 � ACCESSORIES 

A. � ASTM C1047, except form of 0.39 mm (0.015 inch) thi ck zinc coated steel sheet 
or rigid PVC plastic. 

B. � Flanges not less than 22 mm (7/8 inch) wide with pu nchouts or deformations 
as required to provide compound bond. 

2.4 � FASTENERS 

A. � ASTM C1002 and ASTM C840, except as otherwise speci fied. 

B. � ASTM C954, for steel studs thicker than 0.04 mm (0. 33 inch). 

C. � Select screws of size and type recommended by the m anufacturer of the 
material being fastened. 

D. � For fire rated construction, type and size same as used in fire rating test. 

E. � Clips: Zinc-coated (galvanized) steel; gypsum board  manufacturer's standard 
items. 

2.5 � FINISHING MATERIALS AND LAMINATING ADHESIVE 

A. � ASTM C475 and ASTM C840. Free of antifreeze, vinyl adhesives, preservatives, 
biocides and other VOC. Adhesive shall contain a ma ximum VOC content of 50 
g/l. 

PART 3 - �EXECUTION 

3.1 � GYPSUM BOARD HEIGHTS 

A. � Extend all layers of gypsum board from floor to und erside of structure 
overhead on following partitions and furring: 

1. � Two sides of partitions: 

a. � Fire rated partitions. 

b. � Smoke partitions. 

c. � Sound rated partitions. 
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d. � Full height partitions shown (FHP). 

2. � One side of partitions or furring: 

a. � Inside of exterior wall furring or stud constructio n. 

b. � Room side of room without suspended ceilings. 

c. � Furring for pipes and duct shafts, except where fir e rated shaft wall 
construction is shown. 

3. � Extend all layers of gypsum board construction used  for fireproofing of 
columns from floor to underside of structure overhe ad, unless shown 
otherwise. 

B. � In locations other than those specified, extend gyp sum board from floor to 
heights as follows: 

1. � Not less than 100 mm (4 inches) above suspended aco ustical ceilings. 

2. � At ceiling of suspended gypsum board ceilings. 

3. � At existing ceilings. 

3.2 � INSTALLING GYPSUM BOARD 

A. � Coordinate installation of gypsum board with other trades and related work. 

B. � Install gypsum board in accordance with ASTM C840, except as otherwise 
specified. 

C. � Moisture and Mold-Resistant Assemblies:  Provide an d install moisture and 
mold-resistant glass mat gypsum wallboard products with moisture-resistant 
surfaces complying with ASTM C1658 where shown and in locations which might 
be subject to moisture exposure during construction . 

D. � Use gypsum boards in maximum practical lengths to m inimize number of end 
joints. 

E. � Bring gypsum board into contact, but do not force i nto place. 

F. � Ceilings: 

1. � For single-ply construction, use perpendicular appl ication. 

G. � Walls (Except Shaft Walls): 

1. � When gypsum board is installed parallel to framing members, space 
fasteners 300 mm (12 inches) on center in field of the board, and 200 
mm (8 inches) on center along edges. 

2. � When gypsum board is installed perpendicular to fra ming members, space 
fasteners 300 mm (12 inches) on center in field and  along edges. 

3. � Stagger screws on abutting edges or ends. 

4. � For single-ply construction, apply gypsum board wit h long dimension 
either parallel or perpendicular to framing members  as required to 
minimize number of joints except gypsum board shall  be applied vertically 
over "Z" furring channels. 

5. � No offset in exposed face of walls and partitions w ill be permitted 
because of single-ply and two-ply or three-ply appl ication requirements. 

6. � Installing Two Layer Assembly Over Sound Deadening Board: 
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a. � Apply face layer of wallboard vertically with joint s staggered from 
joints in sound deadening board over framing member s. 

b. � Fasten face layer with screw, of sufficient length to secure to 
framing, spaced 300 mm (12 inches) on center around  perimeter, and 
400 mm (16 inches) on center in the field. 

7. � Control Joints ASTM C840 and as follows: 

a. � Locate at both side jambs of openings if gypsum boa rd is not "yoked". 
Use one system throughout. 

b. � Not required for wall lengths less than 9000 mm (30  feet). 

c. � Extend control joints the full height of the wall o r length of 
soffit/ceiling membrane. 

H. � Acoustical or Sound Rated Partitions, Fire and Smok e Partitions: 

1. � Cut gypsum board for a space approximately 3 mm to 6 mm (1/8 to 1/4 inch) 
wide around partition perimeter. 

2. � Coordinate for application of caulking or sealants to space prior to 
taping and finishing. 

3. � For sound rated partitions, use sealing compound (A STM C919) to fill the 
annular spaces between all receptacle boxes and the  partition finish 
material through which the boxes protrude to seal a ll holes and/or 
openings on the back and sides of the boxes. STC mi nimum values as shown. 

I. � Electrical and Telecommunications Boxes: 

1. � Seal annular spaces between electrical and telecomm unications receptacle 
boxes and gypsum board partitions. 

J. � Accessories: 

1. � Set accessories plumb, level and true to line, neat ly mitered at corners 
and intersections, and securely attach to supportin g surfaces as 
specified. 

2. � Install in one piece, without the limits of the lon gest commercially 
available lengths. 

3. � Corner Beads: 

a. � Install at all vertical and horizontal external cor ners and where 
shown. 

b. � Use screws only. Do not use crimping tool. 

4. � Edge Trim (casings Beads): 

a. � At both sides of expansion and control joints unles s shown otherwise. 

b. � Where gypsum board terminates against dissimilar ma terials and at 
perimeter of openings, except where covered by flan ges, casings or 
permanently built-in equipment. 

c. � Where gypsum board surfaces of non-load bearing ass emblies abut load 
bearing members. 

d. � Where shown. 
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3.3 � INSTALLING GYPSUM SHEATHING 

A. � Install in accordance with ASTM C840, except as oth erwise specified or shown. 

B. � Use screws of sufficient length to secure sheathing  to framing. 

C. � Space screws 9 mm (3/8 inch) from ends and edges of  sheathing and 200 mm 
(8 inches) on center. Space screws a maximum of 200  mm (8 inches) on center 
on intermediate framing members. 

D. � Apply 600 mm by 2400 mm (2 foot by 8 foot) sheathin g boards horizontally 
with tongue edge up. 

E. � Apply 1200 mm by 2400 mm or 2700 mm (4 ft. by 8 ft.  or 9 foot) gypsum sheathing 
boards vertically with edges over framing. 

3.4 � CAVITY SHAFT WALL 

A. � Coordinate assembly with Section 09 22 16, NON-STRU CTURAL METAL FRAMING, 
for erection of framing and gypsum board. 

B. � Conform to UL Design No. U438 or FM WALL CONSTRUCTI ON 12-2/HR (Nonbearing 
for two-hour fire rating. Conform to FM WALL CONSTR UCTION 25- 1/HR (Non- 
loadbearing) for one-hour fire rating where shown.  

C. � Cut coreboard (liner) panels 25 mm (one inch) less than floor-to-ceiling 
height, and erect vertically between J-runners on s haft side. 

1. � Where shaft walls exceed 4300 mm (14 feet) in heigh t, position panel end 
joints within upper and lower third points of wall.  

2. � Stagger joints top and bottom in adjacent panels. 

3. � After erection of J-struts of opening frames, faste n panels to J-struts 
with screws of sufficient length to secure to frami ng staggered from those 
in base, spaced 300 mm (12 inches) on center.  

D. � Gypsum Board: 

1. � One hour wall with one layer on finish side of wall : Apply face layer 
of gypsum board vertically. Attach to studs with sc rews of sufficient 
length to secure to framing, spaced 300 mm (12 inch es) on center in field 
and along edges. 

2. � Where coreboard is covered with face layer of gypsu m board, stagger joints 
of face layer from those in the coreboard base. 

E. � Treat joints, corners, and fasteners in face layer as specified for finishing 
of gypsum board. 

F. � Elevator Shafts: 

1. � Protrusions including fasteners other than flange o f shaft wall framing 
system or offsets from vertical alignments more tha n 3 mm (1/8-inch) are 
not permitted unless shown. 

2. � Align shaft walls for plumb vertical flush alignmen t from top to bottom 
of shaft. 

3.5 � FINISHING OF GYPSUM BOARD 

A. � Finish joints, edges, corners, and fastener heads i n accordance with ASTM 
C840. Use Level 5 finish for al finished areas open  to public view. 

B. � Before proceeding with installation of finishing ma terials, assure the 
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following: 
 

1. � Gypsum board is fastened and held close to framing or furring. 

2. � Fastening heads in gypsum board are slightly below surface in dimple 
formed by driving tool. 

C. � Finish joints, fasteners, and all openings, includi ng openings around 
penetrations, on that part of the gypsum board exte nding above suspended 
ceilings to seal surface of non decorated fire rate d and sound rated gypsum 
board construction. After the installation of hange r rods, hanger wires, 
supports, equipment, conduits, piping and similar w ork, seal remaining 
openings and maintain the integrity of the fire rat ed and sound rated 
construction/ Sanding is not required of non decora ted surfaces. 

3.6 � REPAIRS 

A. � After taping and finishing has been completed, and before decoration, repair 
all damaged and defective work, including nondecora ted surfaces. 

B. � Patch holes or openings 13 mm (1/2 inch) or less in  diameter, or equivalent 
size, with a setting type finishing compound or pat ching plaster. 

C. � Repair holes or openings over 13 mm (1/2 inch) diam eter, or equivalent size, 
with 16 mm (5/8 thick gypsum board secured in such a manner as to provide 
solid substrate equivalent to undamaged surface. 

D. � Tape and refinish scratched, abraded or damaged fin ish surfaces including 
cracks and joints in non decorated surface to provi de fire protection 
equivalent to the fire rated construction and STC e quivalent to the sound 
rated construction. 

3.7 � UNACCESSIBLE CEILINGS 

A. � At Mental Health and Behavioral Nursing Units, area s accessible to patients 
and not continuously observable by staff (e.g., Toi let Rooms), ceilings 
should be a solid material such as gypsum board. Th is will limit patient 
access. Access doors are needed to access electrica l and mechanical 
equipment above the ceiling. These doors should be locked to prevent 
unauthorized access and secured to ceiling using ta mper resistant fasteners. 

- - - E N D - - - 
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SECTION 09 30 13 

CERAMIC/PORCELAIN TILING 

PART 1 - �GENERAL  

1.1 � DESCRIPTION  

A. � This section specifies ceramic, porcelain and quarr y tile, waterproofing 
membranes for thin-set applications, crack isolatio n membranes,  tile 
backer board.  

1.2 � RELATED WORK  

A. � Preformed sealant joints in tile flooring: Section 07 95 13, EXPANSION JOINT 
COVER ASSEMBLIES. 

B. � Sealing of joints where specified: Section 07 92 00 , JOINT SEALANTS. 

C. � Color, texture and pattern of field tile and trim s hapes, size of field tile, 
and color of grout specified: Section 09 06 00, SCH EDULE FOR FINISHES. 

D. � Plastering:  

E. � Metal and resilient edge strips at joints with new resilient flooring, and 
carpeting: Section 09 65 19, RESILIENT TILE FLOORIN G Section 09 68 00, 
CARPETING. 

1.3 � SUBMITTALS  

A. � Submit in accordance with Section 01 33 23, SHOP DR AWINGS, PRODUCT DATA, 
AND SAMPLES. 

B. � Samples: 

1. � Base tile, each type, each color, each size. 

2. � Mosaic floor tile panels, 225 mm by 225 mm (9 inche s by 9 inches), each 
type, color, size and pattern. 

3. � Porcelain tile, each type, color, patterns and size . 

4. � Wall (or wainscot) tile, each color, size and patte rn. 

5. � Trim shapes, bullnose cap and cove including bullno se cap and base pieces 
at internal and external corners of vertical surfac es, each type, color, 
and size. 

C. � Product Data: 

1. � Ceramic and porcelain tile, marked to show each typ e, size, and shape 
required. 

2. � Cementitious backer unit. 

3. � Dry-set Portland cement mortar and grout. 

4. � Divider strip. 

5. � Elastomeric membrane and bond coat. 

6. � Reinforcing tape. 

7. � Leveling compound. 
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8. � Latex-Portland cement mortar and grout. 

9. � Commercial Portland cement grout. 

10. � Waterproofing isolation membrane. 

D. � Certification: 

1. � Master grade, ANSI A137.1. 

2. � Manufacturer's certificates indicating that the fol lowing materials 
comply with specification requirements: 

a. � Modified epoxy emulsion. 

b. � Commercial Portland cement grout. 

c. � Cementitious backer unit. 

d. � Dry-set Portland cement mortar and grout. 

e. � Elastomeric membrane and bond coat. 

f. � Reinforcing tape. 

g. � Latex-Portland cement mortar and grout. 

h. � Leveling compound. 

i. � Organic adhesive. 

j. � Waterproof isolation membrane. 

1.4 � DELIVERY AND STORAGE  

A. � Deliver materials in containers with labels legible  and intact and 
grade-seals unbroken. 

B. � Store material to prevent damage or contamination. 

1.5 � APPLICABLE PUBLICATIONS  

A. � Publications listed below form a part of this speci fication to the extent 
referenced. Publications are referenced in text by basic designation only. 

B. � American National Standards Institute (ANSI): 

1. � A10.20-05 Safety Requirements for Ceramic Tile, Ter razzo, and 
Marble Works 

2. � A108.1A-05 Installation of Ceramic Tile in the Wet- Set Method with 
Portland Cement Mortar 

3. � A108.1B-05 Installation of Ceramic Tile on a Cured Portland Cement 
Mortar Setting Bed with dry-Set or latex-Portland C ement Mortar 

4. � A108.1C-05 Contractors Option; Installation of Cera mic Tile in the 
Wet-Set method with Portland Cement Mortar or Insta llation of Ceramic 
Tile on a Cured Portland Cement Mortar Setting Bed with Dry-Set or 
Latex-Portland Cement Mortar 

5. � A108.4-05 Installation of Ceramic Tile with Organic  Adhesives or 
Water Cleanable Tile Setting Epoxy Adhesives 

6. � A108.5-05 Installation of Ceramic Tile with Dry-Set  Portland Cement 
Mortar or Latex-Portland Cement Mortar 

7. � A108.6-05 Installation of Ceramic Tile with Chemica l Resistant, 
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Water Cleanable Tile-Setting and Grouting Epoxy 

8. � A108.8-05 Installation of Ceramic Tile with Chemica l Resistant 
Furan Resin Mortar and Grout 

9. � A108.10-05 Installation of Grout in Tilework 

10. � A108.11-05 Interior Installation of Cementitious Ba cker Units 

11. � A108.13-05 Installation of Load Bearing, Bonded, Wa terproof 
Membranes for Thin-Set Ceramic Tile and Dimension S tone 

12. � A118.1-05 Dry-Set Portland Cement Mortar 

13. � A118.3-05 Chemical Resistant, Water Cleanable Tile- Setting Epoxy 
and Water Cleanable Tile-Setting and Grouting Epoxy  Adhesive 

14. � A118.4-05 Latex-Portland Cement Mortar 

15. � A118.5-05 Chemical Resistant Furan Mortars and Grou ts for Tile 
Installation 

16. � A118.6-05 Standard Cement Grouts for Tile Installat ion 

17. � A118.9-05 Cementitious Backer Units 

18. � A118.10-05 Load Bearing, Bonded, Waterproof Membran es for Thin-Set 
Ceramic Tile and Dimension Stone Installation 

19. � A136.1-05 Organic Adhesives for Installation of Cer amic Tile 

20. � A137.1-88 Ceramic Tile 

C. � American Society For Testing And Materials (ASTM):  

1. � A185-07  Steel Welded Wire Fabric, Plain, for Concr ete Reinforcing  

2. � C109/C109M-07 Standard Test Method for Compressive Strength of 
Hydraulic Cement Mortars (Using 2 inch. or (50-mm) Cube Specimens) 

3. � C241-90 (R2005) Abrasion Resistance of Stone Subjec ted to Foot 
Traffic 

4. � C348-02  Standard Test Method for Flexural Strength  of Hydraulic- 
Cement Mortars 

5. � C627-93(R2007) Evaluating Ceramic Floor Tile Instal lation Systems Using 
the Robinson-Type Floor Tester 

6. � C954-07  Steel Drill Screws for the Application of Gypsum Board 
on Metal Plaster Base to Steel Studs from 0.033 in (0.84 mm) to 0.112 
in (2.84 in thickness 

7. � C979-05  Pigments for Integrally Colored Concrete 

8. � C1002-07  Steel Self-Piercing Tapping Screws for th e Application 
of Panel Products 

9. � C1027-99(R2004) Determining "Visible Abrasion Resis tance on Glazed 
Ceramic Tile" 

10. � C1028-07  Determining the Static Coefficient of Fri ction of 
Ceramic Tile and Other Like Surfaces by the Horizon tal Dynamometer Pull 
Meter Method 

11. � C1127-01  Standard Guide for Use of High Solids Con tent, Cold 
Liquid-Applied Elastomeric Waterproofing Membrane w ith an Integral 
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Wearing Surface 

12. � C1178/C1178M-06 Standard Specification for Coated G lass Mat 
Water-Resistant Gypsum Backing Panel 

13. � D4397-02  Standard Specification for Polyethylene S heeting 
for Construction, Industrial and Agricultural Appli cations 

14. � D5109-99(R2004) Standard Test Methods for Copper-Cl ad 
Thermosetting Laminates for Printed Wiring Boards 

D. � Marble Institute of America (MIA):  

1. � Design Manual III-2007  

E. � Tile Council of America, Inc. (TCA): 

1. � 2007 Handbook for Ceramic Tile Installation 

PART 2 - �PRODUCTS  

2.1 � TILE  

A. � Comply with ANSI A137.1, Standard Grade, except as modified: 

1. � Inspection procedures listed under the Appendix of ANSI A137.1. 

2. � Abrasion Resistance Classification: 

a. � Tested in accordance with values listed in Table 1,  ASTM C 1027. 

b. � Class V, 12000 revolutions for floors in Corridors,  Kitchens, Storage 
including Refrigerated Rooms  

c. � Class IV, 6000 revolutions for remaining areas. 

3. � Slip Resistant Tile for Floors: 

a. � Coefficient of friction, when tested in accordance with ASTM C1028, 
required for level of performance: 

1) � Not less than 0.7 (wet condition) for bathing areas . 

2) � Not less than 0.6, except 0.8 on ramps as stated ab ove, for wet 
and dry conditions for other areas. 

b. � Porcelain Paver Tile: Matte surface finish. 

4. � Mosaic tile may be mounted or joined together by a resinous bonding 
material along tile edges. 

5. � Do not use back mounted tiles in showersunless cert ified by manufacturer 
as noted in paragraph 1.3.D. 

6. � Factory Blending: For tile with color variations, w ithin the ranges 
selected during sample submittals blend tile in the  factory and package 
so tile units taken from one package show the same range in colors as 
those taken from other packages and match approved samples. 

B. � Unglazed Ceramic Mosaic Tile: Nominal 6 mm (1/4 inc h) thick with cushion 
edges.  

C. � Glazed Wall Tile: Cushion edges, glazing, as specif ied in Section 09 06 00, 
SCHEDULE FOR FINISHES. 

D. � Porcelain Paver Tile: Nominal 8 mm (5/16 inch) thic k, with cushion edges. 
Porcelain tile produced by the dust pressed method shall be made of 
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approximately 50% feldspar; the remaining 50% shall  be made up of various 
high-quality light firing ball clays yielding a til e with a water absorption 
rate of 0.5% or less and a breaking strength of bet ween 390 to 400 pounds.  

E. � Trim Shapes: 

1. � Internal and External Corners: 

a. � External corners including edges: Use special shape s providing 
stainless steel vertical and horizontal joint edge.  

b. � Base to floor internal corners: Use special shapes providing stainless 
steel integral cove vertical and horizontal joint. 

c. � Wall top edge external corners: Use special shapes providing stainless 
steel vertical and horizontal joint edge. 

d. � Provide cove and bullnose shapes where shown, and r equired to complete 
tile work. 

2.2 � CEMENTITIOUS BACKER UNITS  

A. � Use in showers or wet areas. 

B. � ANSI A118.9. 

C. � Use Cementitious backer units in maximum available lengths. 

D. � Backer unit meet or exceed the following additional  physical properties: 
 

Property  Test Method  Value 
Water absorption  ASTM C948 Less than 20 percent by weight  

 

2.3 � JOINT MATERIALS FOR CEMENTITIOUS BACKER UNITS 

A. � Reinforcing Tape: Vinyl coated woven glass fiber me sh tape, open weave, 50 
mm (2 inches) Tape with pressure sensitive adhesive  backing will not be 
permitted. 

B. � Tape Embedding Material: Latex-Portland cement mort ar complying with ANSI 
A118.4. 

C. � Joint material, including reinforcing tape, and tap e embedding material, 
shall be as specifically recommended by the backer unit manufacturer. 

2.4 � FASTENERS  

A. � Screws for Cementitious Backer Units. 

1. � Standard screws for gypsum board are not acceptable . 

2. � Minimum 11 mm (7/16 inch) diameter head, corrosion resistant coated, with 
washers. 

3. � ASTM C954 for steel 1 mm (0.033 inch) thick. 

4. � ASTM C1002 for steel framing less than 0.0329 inch thick.  

B. � Washers: Galvanized steel, 13 mm (1/2 inch) minimum  diameter. 

2.5 � GLASS MAT WATER RESISTANT GYPSUM BACKER BOARD 

A. � Confirm to ASTM C1178/C1178M, Optional System for C ementitious Backer Units. 
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2.6 � SETTING MATERIALS OR BOND COATS  

A. � Conform to TCA Handbook for Ceramic Tile Installati on. 

B. � Portland Cement Mortar: ANSI A108.1. 

C. � Latex-Portland Cement Mortar: ANSI A118.4. 

1. � For wall applications, provide non-sagging, latex-P ortland cement mortar 
complying with ANSI A118.4. 

2. � Prepackaged Dry-Mortar Mix: Factory-prepared mixtur e of Portland cement; 
dry, redispersible, ethylene vinyl acetate additive ; and other 
ingredients to which only water needs to be added a t Project site. 

D. � Organic Adhesives: ANSI A136.1, Type 1. 

E. � Waterproofing Isolation Membrane: 

1. � Sheet System TCA F122-02. 

2. � Optional System to elastomeric waterproof membrane.  

3. � Composite sheet consisting of ASTM D5109, Type II, Grade I Chlorinated 
Polyethylene sheet reinforced on both sides with a non-woven polyester 
fiber. 

4. � Designed for use in wet areas as an isolation and p ositive waterproofing 
membranes for thin-set bonding of sheet to substrat e and thin-set bonding 
of ceramic and porcelain tile or marble to sheet. S uited for both 
horizontal and vertical applications. 

5. � Conform to the following additional physical proper ties: 
 

Property  Units  Results  Test Method 
Hardness 
Shore A  

Points  70-80  ASTM D2240 (10 
Second Reading) 

Shrinkage  Percent  5 maximum  ASTM D1204 
Brittleness   No crack remains 

flexible at 
temperature-37 
degrees C (-25 
degrees F)  

ASTM D2497 13 mm 
(1/2- inch) 
Mandrel Bend 

Retention of 
Properties 
after Heat 
Aging  

Percent of 
original  

80 Tensile  
80 Breaking  
80 Elongation  

ASTM D3045, 90 
degrees C (194 
degrees F) for 168 
hours  

 

6. � Manufacturer’s standard sheet size with prefabricat ed or preformed 
inside and outside corners. 

7. � Sheet manufacturer’s solvent welding liquid or xyle ne and edge sealant. 

2.7 � GROUTING MATERIALS  

A. � Coloring Pigments:  

1. � Pure mineral pigments, limeproof and nonfading, com plying with ASTM C979. 

2. � Add coloring pigments to grout by the manufacturer.   

3. � Job colored grout is not acceptable. 
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4. � Use is required in Commercial Portland Cement Grout , Dry-Set Grout, and 
Latex-Portland Cement Grout. 

B. � Commercial Portland Cement Grout: ANSI A118.6 color  as specified. 

C. � Dry-Set Grout: ANSI A118.6 color as specified. 

D. � Latex-Portland Cement Grout: ANSI A118.6 color as s pecified. 

1. � Unsanded grout mixture for joints 3.2 mm (1/8 inch)  and narrower. 

2. � Sanded grout mixture for joints 3.2 mm (1/8 inch) a nd wider. 

2.8 � PATCHING AND LEVELING COMPOUND  

A. � Portland cement base, polymer-modified, self-leveli ng compound, 
manufactured specifically for resurfacing and level ing concrete floors. 
Products containing gypsum are not acceptable. 

B. � Shall have minimum following physical properties:  

1. � Compressive strength - 25 MPa (3500 psig) per ASTM C109/C109M. 

2. � Flexural strength - 7 MPa (1000 psig) per ASTM C348  (28 day value). 

3. � Tensile strength - 600 psi per ANSI 118.7. 

4. � Density “ 1.9.  

C. � Capable of being applied in layers up to 38 mm (1-1 /2 inches) thick without 
fillers and up to 100 mm (four inches) thick with f illers, being brought 
to a feather edge, and being trowelled to a smooth finish. 

D. � Primers, fillers, and reinforcement as required by manufacturer for 
application and substrate condition. 

E. � Ready for use in 48 hours after application. 

2.9 � METAL DIVIDER STRIPS 

A. � Heavy top type strip with 5 mm (3/16 inch) wide top  and 38 mm (1-1/2 inch) 
long leg. 

B. � Embedded leg perforated and deformed for keying to mortar. 

C. � Stainless steel as specified in Section 09 06 00, S CHEDULE FOR FINISHES. 

2.10 � WATER  

A. � Clean, potable and free from salts and other injuri ous elements to mortar 
and grout materials. 

2.11 � CLEANING COMPOUNDS  

A. � Specifically designed for cleaning masonry and conc rete and which will not 
prevent bond of subsequent tile setting materials i ncluding patching and 
leveling compounds and elastomeric waterproofing me mbrane and coat. 

B. � Materials containing acid or caustic material not a cceptable. 

PART 3 - �EXECUTION  

3.1 � ENVIRONMENTAL REQUIREMENTS  

A. � Maintain ambient temperature of work areas at not l ess than 16 degree C (60 
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degrees F), without interruption, for not less than  24 hours before 
installation and not less than three days after ins tallation. 

B. � Maintain higher temperatures for a longer period of  time where required by 
manufacturer's recommendation and ANSI Specificatio ns for installation. 

C. � Do not install tile when the temperature is above 3 8 degrees C (100 degrees 
F). 

D. � Do not install materials when the temperature of th e substrate is below 16 
degrees C (60 degrees F). 

E. � Do not allow temperature to fall below 10 degrees C  (50 degrees F) after 
fourth day of completion of tile work. 

3.2 � ALLOWABLE TOLERANCE  

A. � Variation in plane of sub-floor, including concrete  fills leveling compounds 
and mortar beds: 

1. � Not more than 1 in 500 (1/4 inch in 10 feet) from r equired elevation where 
Portland cement mortar setting bed is used. 

2. � Not more than 1 in 1000 (1/8 inch in 10 feet) where  dry-set Portland 
cement, and latex-Portland cement mortar setting be ds and 
chemical-resistant bond coats are used. 

B. � Variation in Plane of Wall Surfaces: 

1. � Not more than 1 in 400 (1/4 inch in eight feet) fro m required plane where 
Portland cement mortar setting bed is used. 

2. � Not more than 1 in 800 (1/8 inch in eight feet) whe re dry-set or 
latex-Portland cement mortar or organic adhesive se tting materials is 
used. 

3.3 � SURFACE PREPARATION  

A. � Cleaning New Concrete or Masonry: 

1. � Chip out loose material, clean off all oil, grease dirt, adhesives, curing 
compounds, and other deterrents to bonding by mecha nical method, or by 
using products specifically designed for cleaning c oncrete and masonry. 

2. � Use self-contained power blast cleaning systems to remove curing 
compounds and steel trowel finish from concrete sla bs where ceramic tile 
will be installed directly on concrete surface with  thin-set materials. 

3. � Steam cleaning or the use of acids and solvents for  cleaning will not 
be permitted. 

B. � Patching and Leveling:  

1. � Mix and apply patching and leveling compound in acc ordance with 
manufacturer's instructions. 

2. � Fill holes and cracks and align concrete floors tha t are out of required 
plane with patching and leveling compound. 

a. � Thickness of compound as required to bring finish t ile system to 
elevation shown. 

b. � Float finish except finish smooth for elastomeric w aterproofing. 

c. � At substrate expansion, isolation, and other moving  joints, allow 
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joint of same width to continue through underlaymen t. 

3. � Apply patching and leveling compound to concrete an d masonry wall 
surfaces that are out of required plane. 

4. � Apply leveling coats of material compatible with wa ll surface and tile 
setting material to wall surfaces, other than concr ete and masonry that 
are out of required plane. 

C. � Mortar Bed for Slopes to Drains: 

1. � Slope compound to drain where drains are shown. 

2. � Install mortar bed in depressed slab sloped to drai ns not less than 1 
in 200 (1/16 inch per foot). 

3. � Allow not less than 50 mm (2 inch) depression at ed ge of depressed slab. 

4. � Screed for slope to drain and float finish. 

5. � Cure mortar bed for not less than seven days. Do no t use curing compounds 
or coatings. 

D. � Additional preparation of concrete floors for tile set with epoxy, or 
furan-resin shall be in accordance with the manufac turer's printed 
instructions. 

E. � Cleavage Membrane: 

1. � Install polythene sheet as cleavage membrane in dep ressed slab when 
waterproof membrane is not scheduled or indicated. 

2. � Turn up at edge of depressed floor slab to top of f loor. 

F. � Walls:  

1. � In showers or other wet areas cover studs with poly ethylene sheet. 

2. � Apply patching and leveling compound to concrete an d masonry surfaces 
that are out of required plane. 

3. � Apply leveling coats of material compatible with wa ll surface and tile 
setting material to wall surfaces, other than concr ete and masonry that 
are out of required plane. 

4. � Apply metal lath to framing in accordance with ANSI  A108.1: 

a. � Use fasteners specified in paragraph "Fasteners." U se washers when 
lath opening is larger than screw head. 

b. � Apply scratch and leveling coats to metal lath in a ccordance with ANSI 
A108.1.C. 

c. � Total thickness of scratch and leveling coats:  

1) � Apply 9 mm to 16 mm (3/8 inch to 5/8 inch) thick ov er solid backing. 

2) � 16 mm to 19 mm (5/8 to 3/4 inch) thick on metal lat h over studs. 

3) � Where wainscots are required to finish flush with w all surface 
above, adjust thickness required for flush finish. 

d. � Apply scratch and leveling coats more than 19 mm (3 /4 inch) thick in 
two coats. 
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3.4 � GLASS MAT WATER-RESISTANT GYPSUM BACKER BOARD 

A. � Install in accordance with manufacturer’s instructi ons. TCA Systems 
W245-01. 

B. � Treat joints with tape and latex-Portland cement mo rtar or adhesive. 

3.5 � METAL DIVIDER STRIPS  

A. � Install metal divider strips in floor joints betwee n ceramic and quarry tile 
floors and between tile floors and adjacent floorin g of other materials where 
the finish floors are flush unless shown otherwise.  

B. � Set divider strip in mortar bed to line and level c entered under doors or 
in openings. 

C. � At preformed sealant joint: Refer to Section 07 95 13, EXPANSION JOINT COVER 
ASSEMBLIES. 

1. � Comply with recommendations in TCA "Handbook for Ce ramic Tile 
Installation" Vertical and Horizontal Joint Design Essentials. TCA 
System EJ 171-02. 

a. � Locate joint in tile surfaces directly above joint in sub-floor or 
where indicated when used with isolation membranes to allow 
off-setting of joint location from sub-floor joint.   

b. � Fasten full length to sub-floor using a constructio n adhesive.  

c. � Trowel setting material with full coverage over the  entire leg.  

2. � Set tile up against the joint ensuring that the top  edge of the joint 
is flush or slightly below the top of the tile.  

3.6 � CERAMIC TILE - GENERAL  

A. � Comply with ANSI A108 series of tile installation s tandards in 
"Specifications for Installation of Ceramic Tile" a pplicable to methods of 
installation. 

B. � Comply with TCA Installation Guidelines: 

C. � Installing Mortar Beds for Floors: 

1. � Install mortar bed to not damage cleavage or waterp roof membrane; 32 mm 
(1- 1/2 inch) minimum thickness. 

2. � Install floor mortar bed reinforcing centered in mo rtar fill. 

3. � Screed finish to level plane or slope to drains whe re shown, float finish. 

4. � For thin set systems cure mortar bed not less than seven days. Do not 
use curing compounds or coatings. 

5. � For tile set with Portland cement paste over plasti c mortar bed coordinate 
to set tile before mortar bed sets. 

D. � Setting Beds or Bond Coats: 

1. � Where recessed or depressed floor slabs are filled with Portland cement 
mortar bed, set ceramic mosaic floor tile in either  Portland cement paste 
over plastic mortar bed or latex-Portland cement mo rtar over cured mortar 
bed except as specified otherwise, ANSI A108-1C, TC A System F121-02 or 
F111-02. 
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2. � Set floor tile in elastomeric bond coat over elasto meric membrane ANSI 
108. 13, TCA System F122 where scheduled,. 

 

3. � Set wall tile installed over concrete or masonry in  dry-set Portland 
cement mortar, or latex-Portland cement mortar, ANS I 108.1B.and TCA 
System W211-02, W221-02 or W222-02. 

4. � Set wall tile installed over concrete backer board in latex-Portland 
cement mortar, ANSI A108.1B. 

5. � Set wall tile installed over Portland cement mortar  bed on metal lath 
base in Portland cement paste over plastic mortar b ed, or dry-set Portland 
cement mortar or latex-Portland cement mortar over a cured mortar bed, 
ANSI A108.1C, TCA System W231-02, W241-02. 

6. � Set tile installed over gypsum board and gypsum pla ster in organic 
adhesive, ANSI A108.4, TCA System W242-02. 

7. � Set trim shapes in same material specified for sett ing adjoining tile. 

E. � Workmanship:  

1. � Lay out tile work so that no tile less than one-hal f full size is used. 
Make all cuts on the outer edge of the field. 

2. � Set tile firmly in place with finish surfaces in tr ue planes. Align tile 
flush with adjacent tile unless shown otherwise. 

3. � Form intersections and returns accurately. 

4. � Cut and drill tile neatly without marring surface. 

5. � Cut edges of tile abutting penetrations, finish, or  built-in items:  

a. � Fit tile closely around electrical outlets, piping,  fixtures and 
fittings, so that plates, escutcheons, collars and flanges will 
overlap cut edge of tile. 

b. � Seal tile joints water tight as specified in Sectio n 07 92 00, JOINT 
SEALANTS, around electrical outlets, piping fixture s and fittings 
before cover plates and escutcheons are set in plac e. 

6. � Completed work shall be free from hollow sounding a reas and loose, cracked 
or defective tile. 

7. � Remove and reset tiles that are out of plane or mis aligned. 

8. � Floors: 

a. � Extend floor tile beneath casework and equipment, e xcept those units 
mounted in wall recesses. 

b. � Align finish surface of new tile work flush with ot her and existing 
adjoining floor finish where shown. 

c. � In areas where floor drains occur, slope to drains where shown. 

d. � Shove and vibrate tiles over 200 mm (8 inches) squa re to achieve full 
support of bond coat. 

9. � Walls: 

a. � Cover walls and partitions, including pilasters, fu rred areas, and 
freestanding columns from floor to ceiling, or from  floor to nominal 
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wainscot heights shown with tile. 

b. � Finish reveals of openings with tile, except where other finish 
materials are shown or specified. 

c. � At window openings, provide tile stools and reveals , except where 
other finish materials are shown or specified. 

d. � Finish wall surfaces behind and at sides of casewor k and equipment, 
except those units mounted in wall recesses, with s ame tile as 
scheduled for room proper. 

10. � Joints: 

a. � Keep all joints in line, straight, level, perpendic ular and of even 
width unless shown otherwise. 

b. � Make joints 2 mm (1/16 inch) wide for glazed wall t ile and mosaic tile 
work. 

11. � Back Buttering: For installations indicated below, obtain 100 percent 
mortar coverage by complying with applicable specia l requirements for 
back buttering of tile in referenced ANSI A108 seri es of tile installation 
standards: 

a. � Tile wall installations in wet areas, including sho wers, tub 
enclosures, laundries and swimming pools. 

b. � Tile wall installations composed of tiles 200 by 20 0 mm (8 by 8 inches 
or larger. 

3.7 � PORCELAIN TILE INSTALLED WITH LATEX PORTLAND CEMENT  BONDING MORTAR 

A. � Due to the denseness of porcelain tile use latex Po rtland cement bonding 
mortar that meets the requirements of ANSI A118.4. Bonding mortars shall 
be mixed in accordance with manufacturer’s instruct ions. Improper liquid 
ratios and dwell time before placement of bonding m ortar and tile shall 
affect bond. 

3.8 � THIN SET CERAMIC AND PORCELAIN TILE INSTALLED WITH DRY-SET PORTLAND CEMENT 
AND LATEX-PORTLAND CEMENT MORTAR  

A. � Installation of Tile: ANSI A108.5, except as specif ied otherwise.  

B. � Slope tile work to drains not less than 1 in 100 (1 /8 inch per foot).  

3.9 � THIN SET CERAMIC AND PORCELAIN TILE INSTALLED WITH ORGANIC ADHESIVE  

A. � Installation of Tile: ANSI A108.4.  

3.10 � CERAMIC AND PORCELAIN TILE INSTALLED WITH ELASTOMER IC BOND COAT  

A. � Surface Preparation: Prepare surfaces as specified in paragraph 3.3G  

B. � Installation of Elastomeric Membrane: ANSI A108.13 and TCA F122-02. 

1. � Prime surfaces, where required, in accordance with manufacturer's 
instructions. 

2. � Install first coat of membrane material in accordan ce with manufacturer's 
instructions, in thickness of 0.75 to 1.3 mm (30 to  50 mils). 

3. � Extend material over flashing rings of drains and t urn up vertical 
surfaces not less than 100 mm (four inches) above f inish floor surface. 
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4. � When material has set, recoat areas with a second c oat of elastomeric 
membrane material for a total thickness of 1.3 to 1 .9 mm (50 to 75 mils). 

5. � After curing test for leaks with 25 mm (one inch) o f water for 24 hours. 

C. � Installation of Tile in Elastomeric Membrane:  

1. � Spread no more material than can be covered with ti le before material 
starts to set. 

2. � Apply tile in second coat of elastomeric membrane m aterial in accordance 
with the coating manufacturer's instructions in lie u at aggregate 
surfacing specified in ASTM C1127. Do not install t op coat over tile. 

3.11 � GROUTING 

A. � Grout Type and Location: 

1. � Grout for glazed wall and base tile, paver tile and  unglazed mosaic tile 
Portland cement grout, latex-Portland cement grout,  dry-set grout, or 
commercial Portland cement grout. 

B. � Workmanship:  

1. � Install and cure grout in accordance with the appli cable standard. 

2. � Portland Cement grout: ANSI A108.10. 

3. � Epoxy Grout: ANSI A108.6. 

4. � Furan and Commercial Portland Cement Grout: ANSI A1 08.8 and in accordance 
with the manufacturer's printed instructions. 

5. � Dry-set grout: ANSI A108.5. 

3.12 � MOVEMENT JOINTS 

A. � Prepare tile expansion, isolation, construction and  contraction joints for 
installation of sealant. Refer to Section 07 92 00,  JOINT SEALANTS. 

B. � TCA details EJ 171-02. 

C. � At expansion joints, rake out joint full depth of t ile and setting bed and 
mortar bed. Do not cut waterproof or isolation memb rane.  

D. � Rake out grout at joints between tile, at toe of ba se, and where shown not 
less than 6 mm (1/4 inch) deep.  

3.13 � CLEANING  

A. � Thoroughly sponge and wash tile. Polish glazed surf aces with clean dry 
cloths. 

B. � Methods and materials used shall not damage or impa ir appearance of tile 
surfaces. 

C. � The use of acid or acid cleaners on glazed tile sur faces is prohibited. 

D. � Clean tile grouted with epoxy, furan and commercial  Portland cement grout 
and tile set in elastomeric bond coat as recommende d by the manufacturer 
of the grout and bond coat. 

3.14 � PROTECTION  

A. � Keep traffic off tile floor, until grout and settin g material is firmly set 
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and cured. 

B. � Where traffic occurs over tile floor, cover tile fl oor with not less than 
9 mm (3/8 inch) thick plywood, wood particle board,  or hardboard securely 
taped in place. Do not remove protective cover unti l time for final 
inspection. Clean tile of any tape, adhesive and st ains. 

3.15 � TESTING FINISH FLOOR 

A. � Test floors in accordance with ASTM C627 to show co mpliance with codes 1 
through 10. 

B. � Test kitchen and storage rooms. 

- - - E N D - - - �
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SECTION 09 51 00 

ACOUSTICAL CEILINGS 

PART 1 - �GENERAL 

1.1 � DESCRIPTION 

A. � Metal ceiling suspension system for acoustical ceil ings. 

B. � Acoustical units. 

C. � Adhesive application. 

1.2 � RELATED WORK 

A. � Color, pattern, and location of each type of acoust ical unit: 

1. � Section 09 06 00, SCHEDULE FOR FINISHES. 

1.3 � SUBMITTALS 

A. � Submit in accordance with Section 01 33 23, SHOP DR AWINGS, PRODUCT DATA, 
AND SAMPLES. 

B. � Samples: 

1. � Acoustical units, each type, with label indicating conformance to 
specification requirement. 

2. � Colored markers for units providing access. 

C. � Manufacturer's Literature and Data: 

1. � Ceiling suspension system, each type, showing compl ete details of 
installation. 

2. � Acoustical units, each type 

3. � Runners designed for snap-in attachment of metal pa ns. 

D. � Manufacturer's Certificates: Acoustical units, each  type, in accordance 
with specification requirements. 

1.4 � DEFINITIONS 

A. � Standard definitions as defined in ASTM C634. 

B. � Terminology as defined in ASTM E1264. 

1.5 � APPLICABLE PUBLICATIONS 

A. � Publications listed below form a part of this speci fication to extent 
referenced. Publications are referenced in the text  by basic designation 
only. 

B. � American Society for Testing and Materials (ASTM): 

1. � A641/A641M-03 Zinc-coated (Galvanized) Carbon Steel  Wire  

2. � A653/A653M-07 Steel Sheet, Zinc-Coated (Galvanized)  or Zinc-Iron 
Alloy-coated (Galvannealed) by the Hot-Dip Process 

3. � C423-07 Sound Absorption and Sound Absorption Coeff icients by the 
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Reverberation Room Method 

4. � C634-02 (E2007) Standard Terminology Relating to En vironmental 
Acoustics 

5. � C635-04 Metal Suspension Systems for Acoustical Til e and Lay-in Panel 
Ceilings 

6. � C636-06 Installation of Metal Ceiling Suspension Sy stems for Acoustical 
Tile and Lay-in Panels 

7. � E84-07 Surface Burning Characteristics of Building Materials 

8. � E119-07 Fire Tests of Building Construction and Mat erials 

9. � E413-04 Classification for Rating Sound Insulation.  

10. � E580-06 Application of Ceiling Suspension Systems f or Acoustical 
Tile and Lay-in Panels in Areas Requiring Seismic R estraint 

11. � E1264-(R2005) Classification for Acoustical Ceiling  Products 

PART 2 - �PRODUCTS 

2.1 � METAL SUSPENSION SYSTEM 

A. � ASTM C635, heavy-duty system, except as otherwise s pecified. 

1. � Ceiling suspension system members may be fabricated  from either of the 
following unless specified otherwise. 

a. � Galvanized cold-rolled steel, bonderized. 

b. � Extruded aluminum. 

c. � Fire resistant plastic (glass fiber) having a flame  spread and smoke 
developed rating of not more than 25 when tested in  accordance with 
ASTM E84. 

2. � Use same construction for cross runners as main run ners. Use of 
lighter-duty sections for cross runners is not acce ptable. 

3. � Use aluminum suspension in kitchens and aluminum or  fire resistant 
plastic in toilets adjacent to shower areas, hydrot herapy, and swimming 
pools. 

B. � Exposed grid suspension system for support of lay-i n panels: 

1. � Exposed grid width not less than 22 mm (7/8 inch) w ith not less than 8 
mm (5/16 inch) panel bearing surface. 

2. � Fabricate wall molding and other special molding fr om the same material 
with same exposed width and finish as the exposed g rid members. 

3. � On exposed metal surfaces apply baked-on enamel fla t texture finish in 
color to match adjacent acoustical units unless spe cified otherwise in 
Section 09 06 00, SCHEDULE FOR FINISHES. 

2.2 � PERIMETER SEAL 

A. � Vinyl, polyethylene or polyurethane open cell spong e material having density 
of 1.3 plus or minus 10 percent, compression set le ss than 10 percent with 
pressure sensitive adhesive coating on one side. 

B. � Thickness as required to fill voids between back of  wall molding and finish 
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wall. 

C. � Not less than 9 mm (3/8 inch) wide strip. 

2.3 � WIRE 

A. � ASTM A641. 

B. � For wire hangers: Minimum diameter 2.68 mm (0.1055 inch). 

C. � For bracing wires: Minimum diameter 3.43 mm (0.1350  inch). 

2.4 � ANCHORS AND INSERTS 

A. � Use anchors or inserts to support twice the loads i mposed by hangers attached 
thereto. 

B. � Hanger Inserts: 

1. � Fabricate inserts from steel, zinc-coated (galvaniz ed after 
fabrication). 

C. � Clips: 

1. � Galvanized steel. 

2. � Designed to rigidly secure framing members together . 

3. � Designed to sustain twice the loads imposed by hang ers or items supported. 

D. � Tile Splines: ASTM C635. 
 

Size mm  Size  
Inches  

Cold-rolled  
Kg Pound  

Hot-rolled  
Kg Pound 

38 1 1/2  215.4  475  508  1120 

50 2 267.6  590  571.5  1260  

 

2.5 � ACOUSTICAL UNITS 

A. � General: 

1. � Ceiling Tile shall meet minimum 37% bio-based conte nt in accordance with 
USDA Bio-Preferred Product requirements. 

2. � ASTM E1264, weighing 3.6 kg/m2 (3/4 psf) minimum fo r mineral fiber panels 
or tile. 

3. � Class A Flame Spread: ASTM 84 

4. � Minimum NRC (Noise Reduction Coefficient): 0.55 unl ess specified 
otherwise: ASTM C423. 

5. � Manufacturers standard finish, minimum Light Reflec tance (LR) 
coefficient of 0.75 on the exposed surfaces, except  as specified 
otherwise in Section 09 06 00, SCHEDULE FOR FINISHE S.[ Colored units 
integrally colored throughout.] 

6. � Lay-in panels: Sizes as shown, with reveal edges. 

B. � Type III Units - Mineral base with water-based pain ted finish less than 10 
g/l VOC, Form 2 - Water felted, minimum 16 mm (5/8 inch) thick. Mineral base 
to contain minimum 65 percent recycled content. 
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C. � Type IV Units - Mineral base with membrane-faced ov erlay, Form 2 - Water 
felted, minimum 16 mm (5/8 inch) thick. Apply over the paint coat on the 
face of the unit a poly (vinyl) chloride overspray having a flame spread 
index of 25 or less when tested in accordance with ASTM E84. 

D. � Type XX-B Units - Combination mineral base and glas s fiber with fabric 
finish. 

1. � Back half of panel: Perforated water felted mineral  fiber. 

2. � Face half of panel: Glass fiber with glass cloth fa ce. 

3. � Minimum NRC of 0.75. 

4. � Minimum thickness of 28 mm (1 1/8 inches). 

2.6 � ACCESS IDENTIFICATION 

A. � Markers: 

1. � Use colored markers with pressure sensitive adhesiv e on one side. 

2. � Make colored markers of paper of plastic, 6 to 9 mm  (1/4 to 3/8 inch) 
in diameter. 

B. � Use markers of the same diameter throughout buildin g. 

C. � Color Code: Use following color markers for service  identification: 
  

 Color   Service  

1. � Red  Sprinkler System: Valves and Controls 

2. � Green  Domestic Water: Valves and Controls 

3. � Yellow  Chilled Water and Heating Water 

4. � Orange  Ductwork: Fire Dampers 

5. � Blue  Ductwork: Dampers and Controls 

6. � Black  Gas: Laboratory, Medical, Air and Vacuum 

PART 3 - �EXECUTION 

3.1 � CEILING TREATMENT 

A. � Treatment of ceilings shall include sides and soffi ts of ceiling beams, 
furred work 600 mm (24 inches) wide and over, and v ertical surfaces at changes 
in ceiling heights unless otherwise shown. Install acoustic tiles after wet 
finishes have been installed and solvents have cure d. 

B. � Lay out acoustical units symmetrically about center  lines of each room or 
space unless shown otherwise on reflected ceiling p lan. 

C. � Moldings: 

1. � Install metal wall molding at perimeter of room, co lumn, or edge at 
vertical surfaces. 

2. � Install special shaped molding at changes in ceilin g heights and at other 
breaks in ceiling construction to support acoustica l units and to conceal 
their edges. 

D. � Perimeter Seal: 
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1. � Install perimeter seal between vertical leg of wall  molding and finish 
wall, partition, and other vertical surfaces. 

2. � Install perimeter seal to finish flush with exposed  faces of horizontal 
legs of wall molding. 

3.2 � CEILING SUSPENSION SYSTEM INSTALLATION 

A. � General: 

1. � Install metal suspension system for acoustical tile  and lay-in panels 
in accordance with ASTM C636, except as specified o therwise. 

2. � Use direct or indirect hung suspension system or co mbination thereof as 
defined in ASTM C635. 

3. � Support a maximum area of 1.48 m2 (16 sf) of ceilin g per hanger. 

4. � Prevent deflection in excess of 1/360 of span of cr oss runner and main 
runner. 

5. � Provide extra hangers, minimum of one hanger at eac h corner of each item 
of mechanical, electrical and miscellaneous equipme nt supported by 
ceiling suspension system not having separate suppo rt or hangers. 

6. � Provide not less than 100 mm (4 inch) clearance fro m the exposed face 
of the acoustical units to the underside of ducts, pipe, conduit, 
secondary suspension channels, concrete beams or jo ists; and steel beam 
or bar joist unless furred system is shown. 

7. � Use main runners not less than 1200 mm (48 inches) in length. 

8. � Install hanger wires vertically. Angled wires are n ot acceptable except 
for seismic restraint bracing wires. 

B. � Anchorage to Structure: 

1. � Steel: 

a. � When steel framing does not permit installation of hanger wires at 
spacing required, install carrying channels for att achment of hanger 
wires. 

1) � Size and space carrying channels to insure that the  maximum 
deflection specified will not be exceeded. 

2) � Attach hangers to steel carrying channels, spaced f our feet on 
center, unless area supported or deflection exceeds  the amount 
specified. 

b. � Attach carrying channels to the bottom flange of st eel beams spaced 
not 1200 mm (4 feet) on center before fire proofing  is installed. Weld 
or use steel clips to attach to beam to develop ful l strength of 
carrying channel. 

c. � Attach hangers to bottom chord of bar joists or to carrying channels 
installed between the bar joists when hanger spacin g prevents 
anchorage to joist. Rest carrying channels on top o f the bottom chord 
of the bar joists, and securely wire tie or clip to  joist. 

C. � Direct Hung Suspension System: 

1. � As illustrated in ASTM C635. 

2. � Support main runners by hanger wires attached direc tly to the structure 
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overhead. 

3. � Maximum spacing of hangers, 1200 mm (4 feet) on cen ters unless 
interference occurs by mechanical systems. Use indi rect hung suspension 
system where not possible to maintain hanger spacin g. 

D. � Seismic Ceiling Bracing System: 

1. � Construct system in accordance with ASTM E580. 

2. � Connect bracing wires to structure above as specifi ed for anchorage to 
structure and to main runner or carrying channels o f suspended ceiling 
at bottom.  

3.3 � ACOUSTICAL UNIT INSTALLATION 

A. � Cut acoustic units for perimeter borders and penetr ations to fit tight 
against penetration for joint not concealed by mold ing. 

B. � Install lay-in acoustic panels in exposed grid with  not less than 6 mm (1/4 
inch) bearing at edges on supports. 

1. � Install tile to lay level and in full contact with exposed grid. 

2. � Replace cracked, broken, stained, dirty, or tile no t cut for minimum 
bearing. 

C. � Markers: 

1. � Install markers of color code specified to identify  the various concealed 
piping, mechanical, and plumbing systems. 

2. � Attach colored markers to exposed grid on opposite sides of the units 
providing access. 

3. � Attach marker on exposed ceiling surface of upward access acoustical 
unit. 

3.4 � CLEAN-UP AND COMPLETION 

A. � Replace damaged, discolored, dirty, cracked and bro ken acoustical units. 

B. � Leave finished work free from defects. 

- - - E N D - - - �
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SECTION 09 65 13 

RESILIENT BASE AND ACCESSORIES 

PART 1 - �GENERAL 

1.1 � DESCRIPTION 

A. � This section specifies the installation of vinyl or  rubber base and resilient 
stair treads with sheet rubber flooring on landings . 

1.2 � RELATED WORK 

A. � Color and texture: Section 09 06 00, SCHEDULE FOR F INISHESS. 

1.3 � SUBMITTALS 

A. � Submit in accordance with Section 01 33 23, SHOP DR AWINGS, PRODUCT DATA, 
AND SAMPLES. 

B. � Manufacturer's Literature and Data: 

1. � Description of each product. 

2. � Base and stair material manufacturer's recommendati ons for adhesives. 

3. � Application and installation instructions. 

C. � Samples: 

1. � Base: 150 mm (6 inches) long, each type and color. 

2. � Resilient Stair Treads: 150 mm (6 inches) long. 

3. � Adhesive: Literature indicating each type. 

1.4 � DELIVERY 

A. � Deliver materials to the site in original sealed pa ckages or containers, 
clearly marked with the manufacturer's name or bran d, type and color, 
production run number and date of manufacture. 

B. � Materials from containers which have been distorted , damaged or opened prior 
to installation will be rejected. 

1.5 � STORAGE 

A. � Store materials in weather tight and dry storage fa cility. 

B. � Protect material from damage by handling and constr uction operations before, 
during, and after installation. 

1.6 � APPLICABLE PUBLICATIONS 

A. � The publication listed below form a part of this sp ecification to the extent 
referenced. The publications are referenced in the text by the basic 
designation only. 

B. � American Society for Testing and Materials (ASTM): 

1. � F1344-10 Rubber Floor Tile 

2. � F1859-10 Rubber Sheet Floor Covering without Backin g 



Lebanon VA Medical Center 
Behavioral Health Complex 
Lebanon, PA 17042 

May 18, 2012  
Issued for Bid  

VA Project No. 595-109  
Project No. 3468  

 

 096513-2   
�

3. � F1860-10 Rubber Sheet Floor Covering with Backing 

4. � F1861-08 Resilient Wall Base 

C. � Federal Specifications (Fed. Spec.): 

1. � RR-T-650E Treads, Metallic and Non-Metallic, Nonski d 

PART 2 - �PRODUCTS 

2.1 � GENERAL 

A. � Use only products by the same manufacturer and from  the same production run. 

2.2 � RESILIENT BASE 

A. � ASTM F1861, 3 mm (1/8 inch) thick, 100 mm (4 inches ) high,  Thermoplastics, 
Group 2-layered . Style B-cove. 

B. � Where carpet occurs, use Style A-straight. 

C. � Use only one type of base throughout. 

2.3 � RESILIENT TREADS 

A. � Fed. Spec. RR-T-650, Composition A, Type 2, 5 mm (3 /16 inch) thick on wear 
surface tapering to 3 mm (1/8 inch) thick at riser end. 

2.4 � PRIMER (FOR CONCRETE FLOORS) 

A. � As recommended by the adhesive and tile manufacture r. 

2.5 � LEVELING COMPOUND (FOR CONCRETE FLOORS) 

A. � Provide products with latex or polyvinyl acetate re sins in the mix. 

2.6 � ADHESIVES 

A. � Use products recommended by the material manufactur er for the conditions 
of use. 

B. � Use low-VOC adhesive during installation. Water bas ed adhesive with low VOC 
is preferred over solvent based adhesive. 

PART 3 - �EXECUTION 

3.1 � PROJECT CONDITIONS 

A. � Maintain temperature of materials above 21° C (70° F), for 48 hours before 
installation. 

B. � Maintain temperature of rooms where work occurs, be tween 21° C and 27° C 
(70° F and 80° F) for at least 48 hours, before, du ring, and after 
installation. 

C. � Do not install materials until building is permanen tly enclosed and wet 
construction is complete, dry, and cured. 

3.2 � INSTALLATION REQUIREMENTS 

A. � The respective manufacturer's instructions for appl ication and installation 
will be considered for use when approved by the Res ident Engineer. 
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B. � Submit proposed installation deviation from this sp ecification to the 
Resident Engineer indicating the differences in the  method of installation. 

C. � The Resident Engineer reserves the right to have te st portions of material 
installation removed to check for non-uniform adhes ion and spotty adhesive 
coverage. 

3.3 � PREPARATION 

A. � Examine surfaces on which material is to be install ed. 

B. � Fill cracks, pits, and dents with leveling compound . 

C. � Level to 3 mm (1/8 inch) maximum variations. 

D. � Do not use adhesive for leveling or filling. 

E. � Grind, sand, or cut away protrusions; grind high sp ots. 

F. � Clean substrate area of oil, grease, dust, paint, a nd deleterious 
substances. 

G. � Substrate area dry and cured. Perform manufacturer’ s recommended bond and 
moisture test. 

H. � Preparation of existing installation: 

1. � Remove existing base and stair treads including adh esive. 

2. � Do not use solvents to remove adhesives. 

3. � Prepare substrate as specified. 

3.4 � BASE INSTALLATION 

A. � Location: 

1. � Unless otherwise specified or shown, where base is scheduled, install 
base over toe space of base of casework, lockers, l aboratory, pharmacy 
furniture island cabinets and where other equipment  occurs. 

2. � Extend base scheduled for room into adjacent closet , alcoves, and around 
columns. 

B. � Application: 

1. � Apply adhesive uniformly with no bare spots. 

2. � Set base with joints aligned and butted to touch fo r entire height. 

3. � Before starting installation, layout base material to provide the minimum 
number of joints with no strip less than 600 mm (24  inches) length. 

a. � Short pieces to save material will not be permitted . 

b. � Locate joints as remote from corners as the materia l lengths or the 
wall configuration will permit. 

C. � Form corners and end stops as follows: 

1. � Score back of outside corner. 

2. � Score face of inside corner and notch cove. 

D. � Roll base for complete adhesion. 
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3.5 � STAIR TREAD INSTALLATION 

A. � Prepare surfaces to receive the treads in accordanc e with applicable 
portions of paragraph, preparation. 

B. � Layout of Treads. 

1. � No joints will be accepted in treads., 

2. � Set full treads on intermediate and floor landings.  

C. � Application: 

1. � Apply adhesive uniformly with no bare spots. 

2. � Roll and pound treads to assure adhesion. 

3.6 � CLEANING AND PROTECTION 

A. � Clean all exposed surfaces of base and adjoining ar eas of adhesive spatter 
before it sets. 

B. � Keep traffic off resilient material for at least 72  hours after installation. 

C. � Clean and polish materials in the following order: 

1. � After two weeks, scrub resilient base, sheet rubber  and treads materials 
with a minimum amount of water and a mild detergent . Leave surfaces clean 
and free of detergent residue. Polish resilient bas e to a gloss finish. 

2. � Do not polish tread and sheet rubber materials. 

D. � When construction traffic is anticipated, cover tre ad materials with 
reinforced kraft paper and plywood or hardboard pro perly secured and 
maintained until removal is directed by the Residen t Engineer. 

E. � Where protective materials are removed and immediat ely prior to acceptance, 
replace damaged materials and re-clean resilient ma terials. Damaged 
materials are defined as having cuts, gouges, scrap es or tears and not fully 
adhered. 

- - - E N D - - - �
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SECTION 09 65 19 

RESILIENT TILE FLOORING 

PART 1 - �GENERAL 

1.1 � DESCRIPTION 

A. � This section specifies the installation of solid vi nyl tile flooring, vinyl 
composition tile flooring, rubber tile flooring, an d accessories. 

1.2 � RELATED WORK 

A. � Color and pattern and location in room finish sched ule: Section 09 06 00, 
SCHEDULE FOR FINISHES. 

B. � Resilient Base: Section 09 65 13, RESILIENT BASE AN D ACCESSORIES. 

1.3 � SUBMITTALS 

A. � Submit in accordance with Section 01 33 23, SHOP DR AWINGS, PRODUCT DATA, 
AND SAMPLES. 

B. � Manufacturer's Literature and Data: 

1. � Description of each product. 

2. � Resilient material manufacturers recommendations fo r adhesives, 
underlayment, primers and polish. 

3. � Application and installation instructions. 

C. � Samples: 

1. � Tile: 300 mm by 300 mm (12 inches by 12 inches) for  each type, pattern 
and color. 

2. � Edge Strips: 150 mm (6 inches) long, each type. 

3. � Feature Strips: 150 mm (6 inches) long. 

D. � Shop Drawings: 

1. � Layout of patterns shown on the drawings and in Sec tion 09 06 00, SCHEDULE 
FOR FINISHES. 

2. � Edge strip locations showing types and detail cross  sections. 

E. � Test Reports: 

1. � Abrasion resistance: Depth of wear for each tile ty pe and color and volume 
loss of tile, certified by independent laboratory. 

2. � Tested per ASTM F510. 

1.4 � DELIVERY 

A. � Deliver materials to the site in original sealed pa ckages or containers, 
clearly marked with the manufacturer's name or bran d, type and color, 
production run number and date of manufacture. 

B. � Materials from containers which have been distorted , damaged or opened prior 
to installation will be rejected. 
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1.5 � STORAGE 

A. � Store materials in weathertight and dry storage fac ility. 

B. � Protect from damage from handling, water, and tempe rature. 

1.6 � APPLICABLE PUBLICATIONS 

A. � The publications listed below form a part of this s pecification to the extent 
referenced. The publications are referenced in the text by the basic 
designation only. 

B. � American Society for Testing and Materials (ASTM): 

1. � D4078-02(2008) Water Emulsion Floor Finish 

2. � E648-10 Critical Radiant Flux of Floor Covering Sys tems 
Using a Radiant Energy Source 

3. � E662-06 Specific Optical Density of Smoke Generated  by Solid 
Materials 

4. � E1155-96 (R2008) Determining Floor Flatness and Flo or Levelness 
Numbers 

5. � F510-93 (R2008) Resistance to Abrasion of Resilient  Floor Coverings 
Using an Abrader with a Grit Feed Method 

6. � F710-08 Preparing Concrete Floors to Receive Resili ent 
Flooring 

7. � F1066-04(R2010) Vinyl Composition Floor Tile 

8. � F1344-10 Rubber Floor Tile 

9. � F1700-04(R2010) Solid Vinyl Floor Tile 

C. � Resilient Floor Covering Institute (RFCI): 

1. � IP #2  Installation Practice for Vinyl Composition Tile (VCT) 

D. � Federal Specifications (Fed. Spec.): 

1. � SS-T-312 Tile Floor: Asphalt, Rubber, Vinyl and Vin yl Composition 

PART 2 - �PRODUCTS 

2.1 � GENERAL 

A. � Furnish product type, materials of the same product ion run and meeting 
following criteria. 

B. � Use adhesives, underlayment, primers and polish rec ommended by the floor 
resilient material manufacturer. 

C. � Critical Radiant Flux: 0.45 watts per sq. cm or mor e, Class I, per ASTM E 
648. 

D. � Smoke density: Less than 450 per ASTM E662. 

2.2 � SOLID VINYL-TILE 

A. � ASTM F1700, Class III, size indicated in 09 06 00 S CHEDULE FOR FINISHES, 
3 mm (1/8 inch) thick, homogenous throughout. 

B. � Color and Pattern uniformly distributed throughout thickness. 
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C. � Where solid vinyl tiles are specified, seek product s with recycled content. 

2.3 � RUBBER TILE 

A. � ASTM F1344, Class 1, homogenous rubber tile, B, thr ough mottled, 300 mm (12 
inches) square, 3 mm (1/8 inch) thick. 

B. � Color and pattern uniformly distributed throughout tile. 

C. � Molded pattern wearing surface base thickness 3 mm (1/8 inch) thick. 

D. � Where rubber tile is used provide tiles with a mini mum of 90% post consumer 
rubber. 

2.4 � ADHESIVES 

A. � Comply with applicable regulations regarding toxic and hazardous materials 
Green Seal (GS-36) for commercial adhesive. 

B. � Use low-VOC adhesive during installation. Water bas ed is preferred over 
solvent based adhesives. 

2.5 � PRIMER (FOR CONCRETE SUBFLOORS) 

A. � As recommended by the adhesive and tile manufacture r. 

2.6 � LEVELING COMPOUND (FOR CONCRETE FLOORS) 

A. � Provide cementitious products with latex or polyvin yl acetate resins in the 
mix. 

B. � Determine the type of underlayment selected for use  by the condition to be 
corrected. 

2.7 � POLISH AND CLEANERS 

A. � Cleaners RFCI CL-1. 

2.8 � EDGE STRIPS 

A. � 28 mm (1-1/8 inch) wide unless shown otherwise. 

B. � Bevel from maximum thickness to minimum thickness f or flush joint unless 
shown otherwise. 

C. � Extruded aluminum, mill finish, mechanically cleane d: 

1. � Drill and counter sink edge strip for flat head scr ews. 

2. � Space holes near ends and approximately 225 mm (9 i nches) on center 
between. 

D. � Resilient Edge Strip or Reducer Strip: Fed. Specs. SS-T-312, Solid vinyl. 

2.9 � SCREWS 

A. � Stainless steel flat head screw. 

PART 3 - �EXECUTION 

3.1 � PROJECT CONDITIONS 

A. � Maintain temperature of materials a minimum of 22°C  (70°F,) for 48 hours 
before installation. 
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B. � Maintain temperature of rooms where work occurs bet ween 21°C and 27°C (70°F 
and 80°F), for at least 48 hours, before, during an d after installation. 

C. � Do not install flooring until building is permanent ly enclosed and wet 
construction in or near areas to receive tile mater ials is complete, dry 
and cured. 

3.2 � SUBFLOOR PREPARATION 

A. � Verify that concrete slabs comply with ASTM F710. A t existing slabs, 
determine levelness by F-number method in accordanc e with ASTM E1155. 
Overall value shall not exceed as follows: 

1. � FF30/FL20 

B. � Correct conditions which will impair proper install ation. 

C. � Fill cracks, joints and other irregularities in con crete with leveling 
compound: 

1. � Do not use adhesive for filling or leveling purpose s. 

2. � Do not use leveling compound to correct imperfectio ns which can be 
corrected by spot grinding. 

3. � Trowel to smooth surface free of trowel marks, pits , dents, protrusions, 
cracks or joints. 

D. � Clean floor of oil, paint, dust, and deleterious su bstances: Leave floor 
dry and cured free of residue from existing curing or cleaning agents. 

E. � Concrete Subfloor Testing: 

1. � Determine Adhesion and dryness of the floor by bond  and moisture tests 
as recommended by RFCI manual MRP. 

F. � Perform additional subfloor preparation to obtain s atisfactory adherence 
of flooring if subfloor test patches allows easy re moval of tile. 

G. � Prime the concrete subfloor if the primer will seal  slab conditions that 
would inhibit bonding, or if priming is recommended  by the tile or adhesive 
manufacturers. 

3.3 � INSTALLATION 

A. � Install in accordance with manufacturer's instructi ons for application and 
installation unless specified otherwise. 

B. � Mix tile from at least two containers. An apparent line either of shades 
or pattern variance will not be accepted. 

C. � Tile Layout: 

1. � If layout is not shown on drawings, lay tile symmet rically about center 
of room or space with joints aligned. 

2. � No tile shall be less than 150 mm (6 inches) and of  equal width at walls. 

3. � Place tile pattern in the same direction; do not al ternate tiles. 

D. � Trim tiles to touch for the length of intersections  at pipes and vertical 
projections, seal joints at pipes with waterproof c ement. 

E. � Application: 

1. � Apply adhesive uniformly with no bare spots. 
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a. � Conform to RFC1-TM-6 for joint tightness and for co rner intersection 
unless layout pattern shows random corner intersect ion. 

b. � More than 5 percent of the joints not touching will  not be accepted. 

2. � Roll tile floor with a minimum 45 kg (100 pound) ro ller. No exceptions. 

3. � The Resident Engineer may have test tiles removed t o check for non-uniform 
adhesion, spotty adhesive coverage, and ease of rem oval. Install new tile 
for broken removed tile. 

F. � Installation of Edge Strips: 

1. � Locate edge strips under center line of doors unles s otherwise shown. 

2. � Set resilient edge strips in adhesive. Anchor metal  edge strips with 
anchors and screws specified. 

3. � Where tile edge is exposed, butt edge strip to touc h along tile edge. 

4. � Where thin set ceramic tile abuts resilient tile, s et edge strip against 
floor file and against the ceramic tile edge. 

3.4 � CLEANING AND PROTECTION 

A. � Clean adhesive marks on exposed surfaces during the  application of resilient 
materials before the adhesive sets. Exposed adhesiv e is not acceptable. 

B. � Keep traffic off resilient material for a minimum 7 2 hours after 
installation. 

C. � Clean and polish materials in the following order: 

1. � For the first two weeks sweep and damp mopped only.  

2. � After two weeks, scrub resilient materials with a m inimum amount of water 
and a mild detergent. Leave surface clean and free of detergent residue. 

3. � Apply polish to the floors in accordance with the p olish manufacturer's 
instructions. 

D. � When construction traffic occurs over tile, cover r esilient materials with 
reinforced kraft paper properly secured and maintai ned until removal is 
directed by Resident Engineer. At entrances and whe re wheeled vehicles or 
carts are used, cover tile with plywood, hardboard,  or particle board over 
paper, secured and maintained until removal is dire cted by Resident 
Engineer. 

E. � When protective materials are removed and immediate ly prior to acceptance, 
replace any damage tile, re-clean resilient materia ls, lightly re-apply 
polish and buff floors. 

3.5 � LOCATION 

A. � Unless otherwise specified or shown, install tile f looring, on floor under 
areas where casework, laboratory and pharmacy furni ture and other equipment 
occurs, except where mounted in wall recesses. 

B. � Extend tile flooring for room into adjacent closets  and alcoves. 

- - - E N D - - - �
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     SECTION 09 67 23.60 

RESINOUS URETHANE FLOORING  

PART 1 - �GENERAL 

1.1 � DESCRIPTION 

A. � This section specifies Resinous (Resinous urethane and epoxy mortars) 
flooring with integral cove base [and trench liner] : 

1. � High Abuse Climatic Troweled and Sealed Urethane Mo rtar Flooring System. 

1.2 � RELATED WORK 

A. � Concrete and Moisture Vapor Barrier: Section 03 30 00, CAST-IN-PLACE 
CONCRETE. 

B. � Color and location of each type of resinous (uretha ne and epoxy mortar) 
flooring: As indicated in Section 09 06 00, SCHEDUL E FOR FINISHES. 

1.3 � SUBMITTALS 

A. � Submit in accordance with Section 01 33 23, SHOP DR AWINGS, PRODUCT DATA, 
AND SAMPLES. 

B. � Manufacturer's Literature and Data: 

1. � Description of each product to be provided. 

2. � Application and installation instructions. 

3. � Maintenance Instructions: Submit manufacturer™s wri tten instructions 
for recommended maintenance practices. 

C. � Sustainable Submittal: 

1. � Product data for products having recycled content, submit documentation 
indicating percentages by weight of postconsumer an d preconsumer 
recycled content. 

a. � Include statements indicating costs for each produc t having recycled 
content, and low emitting materials. 

2. � Product data for Environmental Quality Credit EQ 4. 2 low emitting 
materials, include printed statement of VOC content  indicating 
compliance with environmental requirements. 

3. � Product data for Material Resource Credit MR 4.1, 1 2%-35% post-consumer 
recycled glass content. 

4. � Product data for Material Resource Credit MR 6, ren ewable resin. 

5. � Product data for field applied, interior, paints, c oatings, and primers, 
include printed statement of VOC content indicating  compliance with 
environmental requirements. 

D. � Shop Drawings: Include plans, sections, component d etails, and attachment 
to other trades. Indicate layout of the following: 

1. � Patterns. 

2. � Edge configuration[s]. 
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E. � Warranty: As specified in this section. 

1.4 � QUALITY ASSURANCE 

A. � Installer Qualifications:  Engage an experienced in staller (applicator) 
who is experienced in applying resinous flooring sy stems similar in 
material, design, and extent to those indicated for  this project for a 
minimum period of five (5) years, whose work has re sulted in applications 
with a record of successful in-service performance,  and who is acceptable 
to resinous flooring manufacturer. 

1. � Engage an installer who is certified in writing by resinous flooring 
manufacturer as qualified to apply resinous floorin g systems indicated. 

2. � Contractor shall have completed at least five (5) p rojects of similar 
size and complexity. Include list of at least five (5) projects. List 
must include owner (purchaser); address of installa tion, contact 
information at installation project site; and date of installation. 

3. � Installer's Personnel:  Employ persons trained for application of 
specified product. 

B. � Manufacturer™s Field Services:  Manufacturer™s repr esentative shall 
provide technical assistance and guidance for surfa ce preparation and 
application of resinous flooring systems. 

C. � Volatile Organic Compound content to remain under 1 00g/liter.  

1.5 � MATERIAL PACKAGING DELIVERY AND STORAGE 

A. � Deliver materials to the site in original sealed pa ckages or containers, 
clearly marked with the manufacturer's name or bran d, type and color, 
production run number and date of manufacture. 

B. � Protect materials from damage and contamination in storage or delivery, 
including moisture, heat, cold, direct sunlight, et c. 

C. � Maintain temperature of storage area between 60 and  80 degrees F (15 and 
26 degrees C). 

D. � Keep containers sealed until ready for use. 

E. � Do not use materials beyond manufacturer’s shelf li fe limits. 

F. � Package materials in factory pre-weighed and in sin gle, easy to manage 
batches sized for ease of handling and mixing propo rtions from entire package 
or packages. No On site weighing or volumetric meas urements are allowed. 

1.6 � PROJECT CONDITIONS 

A. � Environmental Limitations: Comply with resinous flo oring manufacturer's 
written instructions for substrate temperature, amb ient temperature, 
moisture, ventilation, and other conditions affecti ng resinous flooring 
applications. 

1. � Maintain material and substrate temperature between  65 and 85 degrees 
F (18 and 30 degrees C) during resinous flooring ap plication and for not 
less than 24 hours after application. 

B. � Lighting: Provide permanent lighting or, if permane nt lighting is not in 
place, simulate permanent lighting conditions durin g resinous flooring 
application. 
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C. � Close spaces to traffic during resinous flooring ap plication and for not 
less than 24 hours after application, unless manufa cturer recommends a 
longer period. 

D. � Concrete substrate shall be properly cured for a mi nimum of 30 days. A vapor 
barrier must be present for concrete subfloors on o r below grade. Otherwise, 
an osmotic pressure resistant grout must be install ed prior to the resinous 
flooring. 

1.7 � WARRANTY 

A. � Work subject to the terms of the Article “Warranty of Construction” FAR 
clause 52.246-21. 

B. � Warranty: Manufacture shall furnish a single, writt en warranty covering the 
full assembly (including substrata) for both materi al and workmanship for 
a extended period of three (3) full years from date  of installation, or 
provide a joint and several warranty signed on a si ngle document by 
manufacturer and applicator jointly and severally w arranting the materials 
and workmanship for a period of three (3) full year s from date of 
installation.  A sample warranty letter must be inc luded with bid package 
or bid may be disqualified. 

1.8 � APPLICABLE PUBLICATIONS 

A. � The publication listed below form a part of this sp ecification to the extent 
referenced.  The publications are referenced in the  text by the basic 
designation only. 

B. � American Society for Testing and Materials (ASTM): 

1. � B221-08 Standard Specification for Aluminum and Alu minum
 -Alloy Extruded Bars, Rods, Wire, Profiles, and Tu bes 

2. � C307-03 (2008) Standard Test Method for Tensile Str ength of 
Chemical-Resistant Mortar, Grouts, and Monolithic S urfacings 

3. � C413-01(2006) Standard Test Method for Absorption o f 
Chemical-Resistant Mortars, Grouts, Monolithic Surf acings and Polymer 
Concretes 

4. � C531-00(2005) Standard Test Method for Linear Shrin kage and 
Coefficient of Thermal Expansion of Chemical-Resist ant Mortars, Grouts, 
Monolithic Surfacings, and Polymer Concretes 

5. � C579-01(2006) Standard Test Method for Compressive Strength of 
Chemical-Resistant Mortars, Grouts, Monolithic Surf acings, and Polymer 
Concretes 

6. � C580-02(2008) Standard Test Method for Flexural Str ength and Modulus 
of Elasticity of Chemical-Resistant Mortars, Grouts , Monolithic 
Surfacings, and Polymer Concretes 

7. � C811-98(2008) Standard Practice for Surface Prepara tion of Concrete 
for Application of Chemical-Resistant Resin Monolit hic Surfacings 

8. � D1308-02(2007) Standard Test Method for Effect of H ousehold Chemicals 
on Clear and Pigmented Organic Finishes 

9. � D2047-04  Standard Test Method for Static Coefficie nt of 
Friction of Polish-Coated Flooring Surfaces as Meas ured by the James 
Machine 
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10. � D2240-05 Standard Test Method for Rubber Property —  Durometer 
Hardness 

11. � D4060-07 Standard Test Method for Abrasion Resistan ce of 
Organic Coatings by the Taber Abraser 

12. � D4226-09 Standard Test Methods for Impact Resistanc e of Rigid 
Poly(Vinyl Chloride) (PVC) Building Products 

13. � D7234-05 Standard Test Methods for Pull-Off Adhesio n Strength 
of Coatings on Concrete Using Portable Pull-Off Adh esion Testers 

14. � F1869-09 Standard Test Method for Measuring Moistur e Vapor 
Emission Rate of Concrete Subfloor Using Anhydrous Calcium Chloride 

15. � F2170-09 Standard Test Method for Determining Relat ive 
Humidity in Concrete Floor Slabs Using in situ Prob es 

C. � National Association of Architectural Metal Manufac turers (NAAMM): 

1. � AMP 501 Finishes for Aluminum 

PART 2 - �PRODUCTS  

2.1 � SYSTEM DESCRIPTION FOR PE-1 (heavy duty Climatic) 

A. � System Descriptions:  

1. � Monolithic, multi-component urethane chemistry resi nous flooring 
system, Screed and steel finish trowel applied, che mical and thermal 
cycling and shock resistant. Self priming multiple component 
polyurethane mortar, quartz aggregates for texture and associated high 
performance urethane sealer. Temperature resistance  to 250 degrees F (121 
degrees C) where required. 

B. � Products: Subject to compliance with applicable fir e, health, 
environmental, and safety requirements for storage,  handling, installation, 
and clean up. 

C. � System Components: Verify specific requirements as systems vary by 
manufacturer. Verify mortar base product, build up layers of broadcast 
systems will not be accepted. Verify compatibility with substrate.  Use 
manufacturer™s standard components, compatible with  each other and as 
follows: 

1. � Mortar (Body coat): 

a. � Resin: Urethane with rapidly renewable resin compon ents. 

b. � Application Method: Screed and steel finish trowel.   

c. � Thickness of coat(s): Verify thickness as systems v ary by 
manufacturer; Nominal thickness 3/16 to 1/4 inch (4 .76 to 6.35mm).  

d. � Number of Coats: One.  

e. � Aggregates: Rubber broadcast into wet urethane mort ar base. 

2. � Seal Coat(s): 

a. � Resin: Urethane. 

b. � Application Method: Squeegee and Back roll. 

c. � Number of Coats: One.  
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D. � Physical Properties: 

1. � Physical Properties of flooring system when tested as follows: 
 

 

E. �  

 

 

 

Property  Test  Value 
Compressive 
Strength  

ASTM C579 5,000 psi after 7 
days 

Tensile Strength  
 

ASTM C307 1,000 psi 

Flexural Strength  
 

ASTM C580 2,400 psi 

Water Absorption  ASTM C413 0.056% 

Coefficient of 
friction dry/slip 
index wet  

ASTM D2047 >1.0 dry  
>1.0 wet  
 

Impact Resistance  ASTM D4226 > 160 in. lbs  
 

Abrasion Resistance  ASTM D4060 0.05 gm maximum 
weight loss 

Thermal Coefficient 
of Linear Expansion  

ASTM C531 1.1 x 10-5 mm/ ºC mm  

Hardness  
Shore D  

ASTM D2240 80 to 84 

Bond Strength  ASTM D7234 >300 psi 100% 
concrete failure 

 ASTM D1308 No Effect 
Acetic acid  5 percent   
Ammonium hydroxide  10 percent  
 
Citric Acid Fatty 
acid Motor Oil, 20W  
 
Hydrochloric acid  
Salt water  
Sodium Hydroxide  
Sulfuric acid  
Trisodium phosphate  

 
50 percent  
 
 
10 percent  
 
10 percent  
10 percent  
5 percent  

 

Urine    
Feces    
Hydrogen peroxide  28 percent   
Distilled Water    
Sodium Hypochloride  5.28 percent   
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2.2 � SUPPLEMENTAL MATERIALS 

A. � Textured Top Coat: Type recommended or produced by manufacturer of seamless 
resinous flooring system,  type and profile of for desired final finish. 

B. � Joint Sealant: Type recommended or produced by resi nous flooring 
manufacturer for type of service or joint condition ed indicated.  

C. � Waterproof Membrane: Type recommended or produced b y manufacturer of 
resinous floor coatings for type of service and con ditions as indicated in 
Drawings and/or specified.  

D. � Crack Isolation Membrane: Type recommended or produ ced by manufacturer of 
resinous flooring for conditions as indicated in Dr awings and/or specified. 

E. � Anti-Microbial Additive: Incorporate anti-microbial  chemical additive to 
prevent growth of most bacteria, algae, fungi, mold , mildew, yeast, etc. 

F. � Patching and Fill Material: Resinous product of or approved by resinous 
coating manufacturer for application indicated. Res inous based materials 
only. Cementitious or single component product are not expectable. 

2.3 � TROWELED COVE BASE  

A. � Same physical properties as specified resinous mort ar system. [climatic, 
non-climatic]. 

2.4 � BASE CAP STRIP 

A. � Shape for 3/16 inch (4.76 mm) depth of base materia l, "J" configuration. 

B. � Finish:  

1. � Finish exposed surfaces in accordance with NAAMM Me tal Finishes Manual. 

PART 3 - �EXECUTION 

3.1 � INSPECTION 

A. � Examine the areas and conditions where monolithic r esinous (urethane and 
epoxy mortar) flooring system with integral base is  to be installed with 
the VA Resident Engineer. 

B. � Moisture Vapor Emission Testing: Perform moisture v apor transmission 
testing in accordance with ASTM F1869 to determine the MVER of the substrate 
prior to commencement of the work. See section 3.4,  3. 

3.2 � PROJECT CONDITIONS 

A. � Maintain temperature of rooms (air and surface) whe re work occurs, between 
70 and 90 degrees F (21 and 32 degrees C) for at le ast 48 hours, before, 
during, and 24 hours after installation.  Maintain temperature at least 70 
degrees F (21 degrees C) during cure period. 

B. � Maintain relative humidity less than 75 percent. 
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C. � Do not install materials until building is permanen tly enclosed and wet 
construction is complete, dry, and cured. 

D. � Maintain proper ventilation of the area during appl ication and curing time 
period. 

1. � Comply with infection control measures of the VA Me dical Center. 

3.3 � INSTALLATION REQUIREMENTS 

A. � The manufacturer's instructions for application and  installation shall be 
reviewed with the VA Resident Engineer for the seam less resinous (urethane 
and epoxy mortar) flooring system with integral cov e base [and trench liner]. 

B. � Substrate shall be approved by manufacture technica l representative. 

3.4 � PREPARATION 

A. � General:  Prepare and clean substrates according to  resinous flooring 
manufacturer's written instructions for substrate i ndicated.  Provide 
clean, dry, and neutral Ph substrate for resinous f looring application. 

B. � Concrete Substrates:  Provide sound concrete surfac es free of laitance, 
glaze, efflorescence, curing compounds, form-releas e agents, dust, dirt, 
grease, oil, and other contaminants incompatible wi th resinous flooring. 

1. � Prepare concrete substrates as follows: 

a. � Comply with ASTM C 811 requirements, unless manufac turer's written 
instructions are more stringent. Use of acids is ne ver allowed. 

2. � Repair damaged and deteriorated concrete according to resinous flooring 
manufacturer's written recommendations. 

3. � Verify that concrete substrates are dry. 

a. � Perform anhydrous calcium chloride test, ASTM F 186 9.  Proceed with 
application only after substrates have maximum 
moisture-vapor-emission rate of 5 lb of water/1000 sq. ft. (1.36 kg 
of water/92.9 sq. m) in 24 hours. 

b. � MVT threshold for monolithic resinous Non - climati c flooring shall 
not exceed 5 lbs/1000 square feet (0.0001437 kPa) i n a 24 hour period. 
MVT threshold for monolithic resinous climatic floo ring shall not 
exceed 6 lbs/1000 square feet (0.0002155 kPa) over a 24 hour period. 

c. � When MVT emission exceeds this limit, apply manufac turer’s 
recommended vapor control primer or other correctiv e measures as 
recommended by manufacturer prior to application of  flooring or 
membrane systems. 

d. � Provide a written report showing test placement and  results. 

4. � Verify that concrete substrates have neutral Ph and  that resinous 
flooring will adhere to them.  Perform tests recomm ended by 
manufacturer.  Proceed with application only after substrates pass 
testing. 

C. � Resinous Materials: Mix components and prepare mate rials according to 
resinous flooring manufacturer's written instructio ns. 

D. � Use patching and fill material to fill holes and de pressions in substrates 
according to manufacturer's written instructions. 
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E. � Treat control joints and other nonmoving substrate cracks to prevent cracks 
from reflecting through resinous flooring according  to manufacturer's 
written recommendations. Allowances should be inclu ded for flooring 
manufacturer recommended joint fill material, and c oncrete crack treatment. 

F. � Prepare wall to receive integral cove base :  

1. � Verify wall material is acceptable for resinous flo oring application, 
if not, install material (e.g. cement board) to rec eive base. 

2. � Fill voids in wall surface to receive base, install  undercoats (e.g. water 
proofing membrane, and/or crack isolation membrane)  as recommended by 
resinous flooring manufacturer. 

3. � Install base prior to flooring if required by resin ous flooring 
manufacturer. 

4. � Grind, cut or sand protrusions to receive base appl ication. 

3.5 � APPLICATION 

A. � General: Apply components of resinous flooring syst em according to 
manufacturer's written instructions to produce a un iform, monolithic 
wearing surface of thickness indicated. 

1. � Coordinate application of components to provide opt imum adhesion of 
resinous flooring system to substrate, and optimum intercoat adhesion. 

2. � Cure resinous flooring components according to manu facturer's written 
instructions.  Prevent contamination during applica tion and curing 
processes. 

3. � At substrate expansion and isolation joints, provid e joint in resinous 
flooring to comply with resinous flooring manufactu rer's written 
recommendations. 

a. � Apply joint sealant to comply with manufacturer's w ritten 
recommendations. 

B. � Apply Primer: over prepared substrate at manufactur er's recommended 
spreading rate. 

C. � Apply cove base: Trowel to wall surfaces at a 1 inc h radius, before applying 
flooring.  Apply according to manufacturer's writte n instructions and 
details including those for taping, mixing, priming , and troweling, sanding, 
and top coating of cove base.  Round internal and e xternal corners. 

D. � Trowel mortar base:  Mix mortar material according to manufacturer's 
recommended procedures. Climatic and non-climatic r esinous flooring systems 
may vary slightly on mode of application. Applicati on should be based upon 
the following: Uniformly spread mortar over substra te using a specially 
designed screed box adjusted to manufacturer's reco mmended height. Metal 
trowel (hand or power) single mortar coat in thickn ess indicated for flooring 
system, grout to fill substrate voids. When cured, sand to remove trowel 
marks and roughness 

E. � Topcoat:  Mix and roller apply the topcoat(s) with strict adherence to 
manufacturer's installation procedures and coverage  rates. 

3.6 � Tolerance 

A. � From line of plane: Maximum 1/8 inch (3.18 mm) in t otal distance of flooring 
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and base. 

B. � From radius of cove: Maximum of 1/8 inch (3.18 mm) plus or 1/16-inch (1.59 
mm) minus. 

3.7 � CURING, PROTECTION AND CLEANING 

A. � Cure resinous flooring materials in compliance with  manufacturer's 
directions, taking care to prevent contamination du ring stages of 
application and prior to completion of curing proce ss. 

B. � Close area of application for a minimum of 24 hours . 

C. � Protect resinous flooring materials from damage and  wear during construction 
operation. 

1. � Cover flooring with kraft type paper. 

2. � Optional 6 mm (1/4 inch) thick hardboard, plywood, or particle board where 
area is in foot or vehicle traffic pattern, rolling  or fixed scaffolding 
and overhead work occurs. 

D. � Remove temporary covering and clean resinous floori ng just prior to final 
inspection. Use cleaning materials and procedures r ecommended by resinous 
flooring manufacturer. 

- - - E N D - - -  
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SECTION 09 68 00 

CARPETING 

PART 1 - �GENERAL 

1.1 � DESCRIPTION 

A. � Section specifies carpet, edge strips, adhesives, a nd other items required 
for complete installation. 

1.2 � RELATED WORK 

A. � Color and texture of carpet and edge strip: Section  09 06 00, SCHEDULE FOR 
FINISHES. 

B. � Resilient wall base: Section 09 65 13, RESILIENT BA SE AND ACCESSORIES. 

1.3 � QUALITY ASSURANCE 

A. � Carpet installed by mechanics certified by the Floo r Covering Installation 
Board. 

B. � Certify and label the carpet that it has been teste d and meets criteria of 
CRI IAQ Carpet Testing Program for indoor air quali ty. 

1.4 � SUBMITTALS 

A. � Submit in accordance with Section 01 33 23, SHOP DR AWINGS, PRODUCT DATA, 
AND SAMPLES. 

B. � Product Data: 

1. � Manufacturer™s catalog data and printed documentati on stating physical 
characteristics, durability, resistance to fading a nd flame resistance 
characteristics for each type of carpet material an d installation 
accessory. 

2. � Manufacturer™s printed installation instructions fo r the carpet, 
including preparation of installation substrate, se aming techniques and 
recommended adhesives and tapes. 

3. � Manufacturer™s certificate verifying carpet contain ing recycled 
materials include percentage of recycled materials as specified. 

C. � Samples: 

1. � Carpet: "Production Quality" samples 300 x 300 mm ( 12 x 12 inches) of 
carpets, showing quality, pattern and color specifi ed in Section 09 06 
00, SCHEDULE FOR FINISHES. 

2. � Floor Edge Strip (Molding): 150 mm (6 inches) long of each color and type 
specified. 

3. � Base Edge Strip (Molding): 150 mm (6 inches) long o f each color specified. 

D. � Shop Drawings: Installers layout plan showing seams  and cuts for sheet carpet 
and carpet module. 

E. � Maintenance Data: Carpet manufacturer™s maintenance  instructions 
describing recommended type of cleaning equipment a nd material, spotting 
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and cleaning methods and cleaning cycles. 

1.5 � DELIVERY AND STORAGE 

A. � Deliver carpet in manufacturer’s original wrappings  and packages clearly 
labeled with manufacturer’s name, brand, name, size , dye lot number and 
related information. 

B. � Deliver adhesives in containers clearly labeled wit h manufacturer's name, 
brand name, number, installation instructions, safe ty instructions and 
flash points. 

C. � Store in a clean, dry, well ventilated area, protec ted from damage and 
soiling. Maintain storage space at a temperature ab ove 16 degrees C (60 
degrees F) for 2 days prior to installation. 

1.6 � ENVIRONMENTAL REQUIREMENTS 

A. � Areas in which carpeting is to be installed shall b e maintained at a 
temperature above 16 degrees C (60 degrees F) for 2  days before installation, 
during installation and for 2 days after installati on. A minimum temperature 
of 13 degrees C (55 degrees F) shall be maintained thereafter for the duration 
of the contract. Traffic or movement of furniture o r equipment in carpeted 
area shall not be permitted for 24 hours after inst allation. Other work which 
would damage the carpet shall be completed prior to  installation of carpet. 

1.7 � WARRANTY 

A. � Carpet and installation subject to terms of "Warran ty of Construction" FAR 
clause 52.246-21, except that warranty period is ex tended to two years. 

1.8 � APPLICABLE PUBLICATIONS 

A. � Publications listed below form a part of this speci fication to extent 
referenced. Publications are referenced in text by basic designation only. 

B. � American National Standards Institute (ANSI): 

1. � ANSI/NSF 140-10 Sustainable Carpet Assessment Stand ard 

C. � American Association of Textile Chemists and Colori sts (AATCC): 

1. � AATCC 16-04  Colorfastness to Light 

2. � AATCC 129-10  Colorfastness to Ozone in the Atmosph ere under High 
Humidities 

3. � AATCC 134-11  Electric Static Propensity of Carpets  

4. � AATCC 165-08  Colorfastness to Crocking: Textile Fl oor 
Conerings-AATCC Crockmeter Method 

D. � American Society for Testing and Materials (ASTM): 

1. � ASTM D1335-05 Tuft Bind of Pile Yarn Floor Covering s 

2. � ASTM D3278-96 (R2004) Flash Point of Liquids by Sma ll Scale 
Closed-Cup Apparatus 

3. � ASTM D5116-10 Determinations of Organic Emissions f rom Indoor 
Materials/Products 

4. � ASTM D5252-05 Operation of the Hexapod Tumble Drum Tester 
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5. � ASTM D5417-05 Operation of the Vettermann Drum Test er 

6. � ASTM E648-10 Critical Radiant Flux of Floor-Coverin g Systems 
Using a Radiant Heat Energy Source 

E. � The Carpet and Rug Institute (CRI): 

1. � CRI 104-11 Installation of Commercial Carpet 

PART 2 - �PRODUCTS 

2.1 � CARPET 

A. � Physical Characteristics: 

1. � Carpet free of visual blemishes, streaks, poorly dy ed areas, fuzzing of 
pile yarn, spots or stains and other physical and m anufacturing defects. 

2. � Manufacturers standard construction commercial carp et: 

a. � Modular Tile: 660 mm (24 inches) square tile. 

3. � Provide static control to permanently control stati c build up to less 
than 2.0 kV when tested at 20 percent relative humi dity and 21 degrees 
C (70 degrees F) in accordance with AATCC 134. 

4. � Pile Height: Maximum 3.25 mm (0.10 inch). 

5. � Pile Fiber: Nylon with recycled content 25 percent minimum branded 
(federally registered trademark). 

6. � Pile Type: Level Loop. 

7. � Backing materials: Manufacturer™s unitary backing d esigned for glue-down 
installation using recovered materials. 

8. � Appearance Retention Rating (ARR): Carpet shall be tested and have the 
minimum 3.5-4.0 Severe ARR when tested in accordanc e with either the ASTM 
D 5252 (Hexapod) or ASTM D 5417 (Vettermann) test m ethods using the number 
of cycles for short and long term tests as specifie d. 

9. � Tuft Bind: Minimum force of 40 N (10 lb) required t o pull a tuft or loop 
free from carpet backing. Test per ASTM D1335. 

10. � Colorfastness to Crocking: Dry and wet crocking and  water bleed, 
comply with AATCC 165 Color Transference Chart for colors, minimum class 
4 rating. 

11. � Colorfastness to Ozone: Comply with AATCC 129, mini mum rating of 4 
on the AATCC color transfer chart. 

12. � Delamination Strength: Minimum of 440 N/m (2.5 lb/i nch) between 
secondary backing. 

13. � Flammability and Critical Radiant Flux Requirements : 

a. � Test Carpet in accordance with ASTM E 648. 

b. � Class I: Not less than 0.45 watts per square centim eter. 

c. � Class II: Not less than 0.22 watts per square centi meter. 

d. � Carpet in corridors, exits and Medical Facilities: Class I. 

14. � Density: Average Pile Yarn Density (APYD): 

a. � Corridors, lobbies, entrances, common areas or mult ipurpose rooms, 
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open offices, waiting areas and dining areas: Minim um APYD 6000. 

b. � Other areas: Minimum APYD 4000. 

15. � VOC Limits: Use carpet and carpet adhesive that com ply with the 
following limits for VOC content when tested accord ing to ASTM D 5116: 

a. � Carpet, Total VOCs: 0.5 mg/sq.m x hr. 

b. � Carpet, 4-PC (4-Phenylcyclohexene): 0.05 mg/sq.m x hr. 

c. � Carpet, Formaldehyde: 0.05 mg/sq.m x hr. 

d. � Carpet, Styrene: 0.4 mg/sq.m x hr.  

e. � Adhesive, Total VOCs: 10.00 mg/sq.m x hr. 

f. � Adhesive, Formaldehyde: 0.05 mg/sq.m x hr. 

g. � Adhesive, 2-Ethyl-1-Hexanol: 3.00 mg/sq.m x hr. 

B. � Shall meet platinum level of ANSI/NSF 140. 

C. � Color, Texture, and Pattern: As specified in Sectio n 09 06 00, SCHEDULE FOR 
FINISHES. 

2.2 � ADHESIVE AND CONCRETE PRIMER 

A. � Waterproof, resistant to cleaning solutions, steam and water, nonflammable, 
complies with air-quality standards as specified. A dhesives flashpoint 
minimum 60 degrees C (140 degrees F), complies with  ASTM D 3278. 

B. � Seam Adhesives: Waterproof, non-flammable and non-s taining. 

2.3 � SEAMING TAPE 

A. � Permanently resistant to carpet cleaning solutions,  steam, and water. 

B. � Recommended by carpet manufacturer.  

2.4 � EDGE STRIPS (MOLDING) 

A. � Metal: 

1. � Hammered surface aluminum, pinless, clamp down type  designed for the 
carpet being installed. 

2. � Floor flange not less than 38 mm (1-/2 inches) wide , face not less than 
16 mm (5/8 inch) wide. 

3. � Finish: Clear anodic coating unless specified other wise in Section 09 
06 00, SCHEDULE FOR FINISHES. 

B. � Vinyl Edge Strip: 

1. � Beveled floor flange minimum 50 mm (2 inches) wide.  

2. � Beveled surface to finish flush with carpet for tig ht joint and other 
side to floor finish. 

3. � Color as specified in Section 09 06 00, SCHEDULE FO R FINISHES. 

2.5 � LEVELING COMPOUND (FOR CONCRETE FLOORS) 

A. � Determine the type of underlayment selected for use  by condition to be 
corrected. 
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PART 3 - �EXECUTION 

3.1 � SURFACE PREPARATION 

A. � Examine surfaces on which carpeting is to be instal led. 

B. � Clean floor of oil, waxy films, paint, dust and del eterious substances that 
prevent adhesion, leave floor dry and cured, free o f residue from curing 
or cleaning agents. 

C. � Correct conditions which will impair proper install ation, including trowel 
marks, pits, dents, protrusions, cracks or joints. 

D. � Fill cracks, joints depressions, and other irregula rities in concrete with 
leveling compound. 

1. � Do not use adhesive for filling or leveling purpose s. 

2. � Do not use leveling compound to correct imperfectio ns which can be 
corrected by spot grinding. 

3. � Trowel to smooth surface free of trowel marks, pits , dents, protrusions, 
cracks or joint lines. 

E. � Test new concrete subfloor prior to adhesive applic ation for moisture and 
surface alkalinity per CRI 104 Section 6.3.1 or per  ASTM E1907. 

3.2 � CARPET INSTALLATION 

A. � Do not install carpet until work of other trades in cluding painting is 
complete and dry. 

B. � Install in accordance with CRI 104 direct glue down  installation. 

1. � Relax carpet in accordance with Section 6.4. 

2. � Comply with indoor air quality recommendations note d in Section 6.5. 

3. � Maintain temperature in accordance with Section 15. 3. 

C. � Secure carpet to subfloor of spaces with adhesive a pplied as recommended 
by carpet manufacturer.  

D. � Follow carpet manufacturer's recommendations for ma tching pattern and 
texture directions. 

E. � Cut openings in carpet where required for installin g equipment, pipes, 
outlets, and penetrations. 

1. � Bind or seal cut edge of sheet carpet and replace f langes or plates. 

2. � Use additional adhesive to secure carpets around pi pes and other vertical 
projections. 

F. � Broadloom Carpet: 

1. � Install per CRI 104, Section 8. 

2. � Lay broadloom carpet lengthwise in longest dimensio n of space, with 
minimum seams, uniformly spaced to provide a tight smooth finish, free 
from movement when subjected to traffic. 

3. � Use tape-seaming method to join sheet carpet edges.  Do not leave visible 
seams. 

G. � Carpet Modules: 



Lebanon VA Medical Center 
Behavioral Health Complex 
Lebanon, PA 17042 

May 18, 2012  
Issued for Bid  

VA Project No. 595-109  
Project No. 3468  

 

 096800-6   
�

1. � Install per CRI 104, Section 13, Adhesive Applicati on. 

2. � Lay carpet modules with pile in same direction unle ss specified otherwise 
in Section 09 06 00, SCHEDULE FOR FINISHES. 

3. � Install carpet modules so that cleaning methods and  solutions do not cause 
dislocation of modules. 

4. � Lay carpet modules uniformly to provide tight flush  joints free from 
movement when subject to traffic. 

3.3 � EDGE STRIPS INSTALLATION 

A. � Install edge strips over exposed carpet edges adjac ent to uncarpeted finish 
flooring. 

B. � Anchor metal strips to floor with suitable fastener s. Apply adhesive to edge 
strips, insert carpet into lip and press it down ov er carpet. 

C. � Anchor vinyl edge strip to floor with adhesive appl y adhesive to edge strip 
and insert carpet into lip and press lip down over carpet. 

D. � [Carpet Base Top Edge Strip Installation: 

1. � Place carpet molding at top edge of carpet where tu rned up as base. 

2. � Install molding in accordance with manufacturer's i nstructions. ] 

3.4 � PROTECTION AND CLEANING 

A. � Remove waste, fasteners and other cuttings from car pet floors. 

B. � Vacuum carpet and provide suitable protection. Do n ot use polyethylene film. 

C. � Do not permit traffic on carpeted surfaces for at l east 48 hours after 
installation. Protect the carpet in accordance with  CRI 104. 

D. � Do not move furniture or equipment on unprotected c arpeted surfaces.  

E. � Just before final acceptance of work, remove protec tion and vacuum carpet 
clean. 

- - - E N D - - - 
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SECTION 09 91 00 

PAINTING 

PART 1 - �GENERAL 

1.1 � DESCRIPTION 

A. � Section specifies field painting. 

B. � Section specifies prime coats which may be applied in shop under other 
sections. 

C. � Painting includes shellacs, stains, varnishes, coat ings specified, and 
striping or markers and identity markings. 

1.2 � RELATED WORK 

A. � Shop prime painting of steel and ferrous metals: Di vision 05 - METALS, 
Division 08 - OPENINGS, Division 10 - SPECIALTIES, Division 11 - EQUIPMENT, 
Division 12 - FUNISHINGS, Division 13 – SPECIAL CON STRUCTION, Division 14 
– CONVEYING EQUIPMENT, Division 21 – FIRE SUPPRESSI ON, Division 22 - 
PLUMBING, Division 23 – HEATING, VENTILATION AND AI R-CONDITIONING, Division 
26 - ELECTRICAL, Division 27 - COMMUNICATIONS, and Division 28 – ELECTRONIC 
SAFETY AND SECURITY sections. 

B. � Contractor option: Prefinished flush doors with tra nsparent finishes: 
Section 08 14 00, WOOD DOORS. 

C. � Type of Finish, Color, and Gloss Level of Finish Co at: Section 09 06 00, 
SCHEDULE FOR FINISHES. 

D. � Glazed wall surfacing or tile like coatings: Sectio n 09 96 59, HIGH-BUILD 
GLAZED COATINGS. 

E. � Multi-color Textured Wall Finish: Section 09 94 19,  MULTICOLOR INTERIOR 
FINISHING. 

F. � Asphalt and concrete pavement marking: Section 32 1 7 23, PAVEMENT MARKINGS. 

1.3 � SUBMITTALS 

A. � Submit in accordance with Section 01 33 23, SHOP DR AWINGS, PRODUCT DATA, 
AND SAMPLES. 

B. � Manufacturer's Literature and Data: 

1. � Before work is started, or sample panels are prepar ed, submit 
manufacturer's literature, the current Master Paint ers Institute (MPI) 
"Approved Product List" indicating brand label, pro duct name and product 
code as of the date of Contract award, will be used  to determine compliance 
with the submittal requirements of this specificati on. The Contractor 
may choose to use subsequent MPI "Approved Product List", however, only 
one list may be used for the entire Contract and ea ch coating system is 
to be from a single manufacturer. All coats on a pa rticular substrate 
must be from a single manufacturer. No variation fr om the MPI "Approved 
Product List" where applicable is acceptable.  

C. � Sample Panels: 
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1. � After painters' materials have been approved and be fore work is started 
submit sample panels showing each type of finish an d color specified. 

2. � Panels to show color: Composition board, 100 by 250  by 3 mm (4 inch by 
10 inch by 1/8 inch). 

3. � Panel to show transparent finishes: Wood of same sp ecies and grain pattern 
as wood approved for use, 100 by 250 by 3 mm (4 inc h by 10 inch face by 
1/4 inch) thick minimum, and where both flat and ed ge grain will be 
exposed, 250 mm (10 inches) long by sufficient size , 50 by 50 mm (2 by 
2 inch) minimum or actual wood member to show compl ete finish.  

4. � Attach labels to panel stating the following: 

a. � Federal Specification Number or manufacturers name and product number 
of paints used. 

b. � Specification code number specified in Section 09 0 6 00, SCHEDULE FOR 
FINISHES. 

c. � Product type and color. 

d. � Name of project. 

5. � Strips showing not less than 50 mm (2 inch) wide st rips of undercoats 
and 100 mm (4 inch) wide strip of finish coat. 

D. � Sample of identity markers if used. 

E. � Manufacturers' Certificates indicating compliance w ith specified 
requirements: 

1. � Manufacturer's paint substituted for Federal Specif ication paints meets 
or exceeds performance of paint specified. 

2. � High temperature aluminum paint. 

3. � Epoxy coating. 

4. � Intumescent clear coating or fire retardant paint. 

5. � Plastic floor coating. 

1.4 � DELIVERY AND STORAGE 

A. � Deliver materials to site in manufacturer's sealed container marked to show 
following: 

1. � Name of manufacturer. 

2. � Product type. 

3. � Batch number. 

4. � Instructions for use. 

5. � Safety precautions. 

B. � In addition to manufacturer's label, provide a labe l legibly printed as 
following: 

1. � Federal Specification Number, where applicable, and  name of material. 

2. � Surface upon which material is to be applied. 

3. � If paint or other coating, state coat types; prime,  body or finish. 

C. � Maintain space for storage, and handling of paintin g materials and equipment 
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in a neat and orderly condition to prevent spontane ous combustion from 
occurring or igniting adjacent items. 

D. � Store materials at site at least 24 hours before us ing, at a temperature 
between 18 and 30 degrees C (65 and 85 degrees F). 

1.5 � MOCK-UP PANEL 

A. � Before starting application of water paint mixtures , cementitious paint , 
apply paint as specified to an area, not to exceed 9 m2 (100 ft2), selected 
by Resident Engineer. 

B. � Finish and texture approved by Resident Engineer wi ll be used as a standard 
of quality for remainder of work. 

1.6 � APPLICABLE PUBLICATIONS 

A. � Publications listed below form a part of this speci fication to the extent 
referenced. Publications are referenced in the text  by basic designation 
only. 

B. � American Conference of Governmental Industrial Hygi enists (ACGIH): 

1. � ACGIH TLV-BKLT-2008 Threshold Limit Values (TLV) fo r Chemical 
Substances and Physical Agents and Biological Expos ure Indices (BEIs) 

2. � ACGIH TLV-DOC-2008  Documentation of Threshold Limi t Values and 
Biological Exposure Indices, (Seventh Edition) 

C. � American National Standards Institute (ANSI): 

1. � A13.1-07 Scheme for the Identification of Piping Sy stems 

D. � American Society for Testing and Materials (ASTM): 

1. � D260-86 Boiled Linseed Oil 

E. � Commercial Item Description (CID): 

1. � A-A-1555 Water Paint, Powder (Cementitious, White a nd Colors) (WPC) 
(cancelled) 

2. � A-A-3120 Paint, For Swimming Pools (RF) (cancelled)  

F. � Federal Specifications (Fed Spec): 

1. � TT-P-1411A Paint, Copolymer-Resin, Cementitious (Fo r Waterproofing 
Concrete and Masonry Walls) (CEP) 

G. � Master Painters Institute (MPI): 

1. � 1-07 Aluminum Paint (AP) 

2. � 4-07 Interior/ Exterior Latex Block Filler 

3. � 5-07 Exterior Alkyd Wood Primer 

4. � 7-07 Exterior Oil Wood Primer 

5. � 8-07 Exterior Alkyd, Flat MPI Gloss Level 1 (EO) 

6. � 9-07 Exterior Alkyd, Enamel MPI Gloss Level 6 (EO) 

7. � 10-07 Exterior Latex, Flat (AE) 

8. � 11-07 Exterior Latex, Semi-Gloss (AE) 

9. � 18-07 Organic Zinc Rich Primer 
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10. � 22-07 Aluminum Paint, High Heat (up to 590% - 1100F ) (HR) 

11. � 26-07 Cementitious Galvanized Metal Primer 

12. � 27-07 Exterior / Interior Alkyd Floor Enamel, Gloss  (FE) 

13. � 31-07 Polyurethane, Moisture Cured, Clear Gloss (PV ) 

14. � 36-07 Knot Sealer 

15. � 43-07 Interior Satin Latex, MPI Gloss Level 4 

16. � 44-07 Interior Low Sheen Latex, MPI Gloss Level 2 

17. � 45-07 Interior Primer Sealer 

18. � 46-07 Interior Enamel Undercoat 

19. � 47-07 Interior Alkyd, Semi-Gloss, MPI Gloss Level 5  (AK) 

20. � 48-07 Interior Alkyd, Gloss, MPI Gloss Level 6 (AK)  

21. � 49-07 Interior Alkyd, Flat, MPI Gloss Level 1 (AK) 

22. � 50-07 Interior Latex Primer Sealer 

23. � 51-07 Interior Alkyd, Eggshell, MPI Gloss Level 3 

24. � 52-07 Interior Latex, MPI Gloss Level 3 (LE) 

25. � 53-07 Interior Latex, Flat, MPI Gloss Level 1 (LE) 

26. � 54-07 Interior Latex, Semi-Gloss, MPI Gloss Level 5  (LE) 

27. � 59-07 Interior/Exterior Alkyd Porch & Floor Enamel,  Low Gloss (FE) 

28. � 60-07 Interior/Exterior Latex Porch & Floor Paint, Low Gloss 

29. � 66-07 Interior Alkyd Fire Retardant, Clear Top-Coat  (ULC Approved) 
(FC) 

30. � 67-07 Interior Latex Fire Retardant, Top-Coat (ULC Approved) (FR) 

31. � 68-07 Interior/ Exterior Latex Porch & Floor Paint,  Gloss 

32. � 71-07 Polyurethane, Moisture Cured, Clear, Flat (PV ) 

33. � 74-07 Interior Alkyd Varnish, Semi-Gloss 

34. � 77-07 Epoxy Cold Cured, Gloss (EC) 

35. � 79-07 Marine Alkyd Metal Primer 

36. � 90-07 Interior Wood Stain, Semi-Transparent (WS) 

37. � 91-07 Wood Filler Paste 

38. � 94-07 Exterior Alkyd, Semi-Gloss (EO) 

39. � 95-07 Fast Drying Metal Primer 

40. � 98-07 High Build Epoxy Coating 

41. � 101-07 Epoxy Anti-Corrosive Metal Primer 

42. � 108-07 High Build Epoxy Coating, Low Gloss (EC) 

43. � 114-07 Interior Latex, Gloss (LE) and (LG) 

44. � 119-07 Exterior Latex, High Gloss (acrylic) (AE) 

45. � 135-07 Non-Cementitious Galvanized Primer 
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46. � 138-07 Interior High Performance Latex, MPI Gloss L evel 2 (LF) 

47. � 139-07 Interior High Performance Latex, MPI Gloss L evel 3 (LL) 

48. � 140-07 Interior High Performance Latex, MPI Gloss L evel 4 

49. � 141-07 Interior High Performance Latex (SG) MPI Glo ss Level 5 

H. � Steel Structures Painting Council (SSPC): 

1. � SSPC SP 1-04 (R2004) Solvent Cleaning 

2. � SSPC SP 2-04 (R2004) Hand Tool Cleaning 

3. � SSPC SP 3-04 (R2004) Power Tool Cleaning 

PART 2 - �PRODUCTS 

2.1 � MATERIALS 

A. � Cementitious Paint (CEP): TT-P-1411A Paint, Copolym er-Resin, Cementitious 
(CEP), Type 1 for exterior use, Type II for interio r use. 

B. � Wood Sealer: MPI 31 (gloss) or MPI 71 (flat) thinne d with thinner recommended 
by manufacturer at rate of about one part of thinne r to four parts of varnish. 

C. � Aluminum Paint (AP): MPI 1. 

D. � Interior/Exterior Latex Block Filler: MPI 4. 

E. � Interior Primer Sealer: MPI 45. 

F. � Interior Latex Primer Sealer: MPI 50. 

G. � Interior / Exterior Alkyd Porch & Floor Enamel, Low  Gloss (FE): MPI 59. 

H. � Interior/ Exterior Latex Porch & Floor Paint, Low G loss: MPI 60. 

I. � Interior Alkyd Fire Retardant, Clear Top-Coat (ULC Approved) (FC): MPI 66. 

J. � Interior Latex Fire Retardant, Top-Coat (ULC Approv ed) (FR): MPI 67. 

K. � Interior/ Exterior Latex Porch & Floor Paint, gloss : MPI 68. 

L. � Epoxy Cold Cured, Gloss (EC): MPI 77. 

M. � Interior Wood Stain, Semi-Transparent (WS): MPI 90.  

N. � Interior High Performance Latex, MPI Gloss Level 2( LF): MPI 138. 

O. � Interior High Performance Latex, MPI Gloss Level 3 (LL): MPI 139. 

P. � Interior High Performance Latex (SG), MPI Gloss Lev el 5: MPI 141. 

Q. � Interior High Performace Latex (SG, MPI Gloss Level  5:  MPI 141. 

2.2 � PAINT PROPERTIES 

A. � Use ready-mixed (including colors), except two comp onent epoxies, 
polyurethanes, polyesters, paints having metallic p owders packaged 
separately and paints requiring specified additives . 

B. � Where no requirements are given in the referenced s pecifications for 
primers, use primers with pigment and vehicle, comp atible with substrate 
and finish coats specified. 
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2.3 � REGULATORY REQUIREMENTS/QUALITY ASSURANCE 

A. � Paint materials shall conform to the restrictions o f the local Environmental 
and Toxic Control jurisdiction. 

1. � Volatile Organic Compounds (VOC): VOC content of pa int materials shall 
not exceed 10g/l for interior latex paints/primers and 50g/l for exterior 
latex paints and primers. 

2. � Asbestos: Materials shall not contain asbestos. 

3. � Chromate, Cadmium, Mercury, and Silica: Materials s hall not contain zinc- 
chromate, strontium-chromate, Cadmium, mercury or m ercury compounds or 
free crystalline silica. 

4. � Human Carcinogens: Materials shall not contain any of the ACGIH-BKLT and 
ACGHI-DOC confirmed or suspected human carcinogens.  

5. � Use high performance acrylic paints in place of alk yd paints, where 
possible. 

6. � VOC content for solvent-based paints shall not exce ed 250g/l and shall 
not be formulated with more than one percent aromat ic hydro carbons by 
weight. 

PART 3 - �EXECUTION 

3.1 � JOB CONDITIONS 

A. � Safety: Observe required safety regulations and man ufacturer's warning and 
instructions for storage, handling and application of painting materials. 

1. � Take necessary precautions to protect personnel and  property from hazards 
due to falls, injuries, toxic fumes, fire, explosio n, or other harm. 

2. � Deposit soiled cleaning rags and waste materials in  metal containers 
approved for that purpose. Dispose of such items of f the site at end of 
each days work. 

B. � Atmospheric and Surface Conditions: 

1. � Do not apply coating when air or substrate conditio ns are: 

a. � Less than 3 degrees C (5 degrees F) above dew point . 

b. � Below 10 degrees C (50 degrees F) or over 35 degree s C (95 degrees 
F), unless specifically pre-approved by the Contrac ting Officer and 
the product manufacturer. Under no circumstances sh all application 
conditions exceed manufacturer recommendations. 

2. � Maintain interior temperatures until paint dries ha rd. 

3. � Do no exterior painting when it is windy and dusty.  

4. � Do not paint in direct sunlight or on surfaces that  the sun will soon 
warm. 

5. � Apply only on clean, dry and frost free surfaces ex cept as follows: 

a. � Apply water thinned acrylic and cementitious paints  to damp (not wet) 
surfaces where allowed by manufacturer's printed in structions. 

b. � Dampened with a fine mist of water on hot dry days concrete and masonry 
surfaces to which water thinned acrylic and cementi tious paints are 
applied to prevent excessive suction and to cool su rface. 
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6. � Varnishing: 

a. � Apply in clean areas and in still air. 

b. � Before varnishing vacuum and dust area. 

c. � Immediately before varnishing wipe down surfaces wi th a tack rag. 

3.2 � SURFACE PREPARATION 

A. � Method of surface preparation is optional, provided  results of finish 
painting produce solid even color and texture speci fied with no overlays. 

B. � General: 

1. � Remove prefinished items not to be painted such as lighting fixtures, 
escutcheon plates, hardware, trim, and similar item s for reinstallation 
after paint is dried. 

2. � Remove items for reinstallation and complete painti ng of such items and 
adjacent areas when item or adjacent surface is not  accessible or finish 
is different. 

3. � See other sections of specifications for specified surface conditions 
and prime coat. 

4. � Clean surfaces for painting with materials and meth ods compatible with 
substrate and specified finish. Remove any residue remaining from 
cleaning agents used. Do not use solvents, acid, or  steam on concrete 
and masonry. 

C. � Wood: 

1. � Sand to a smooth even surface and then dust off. 

2. � Sand surfaces showing raised grain smooth between e ach coat. 

3. � Wipe surface with a tack rag prior to applying fini sh. 

4. � Surface painted with an opaque finish: 

a. � Coat knots, sap and pitch streaks with MPI 36 (Knot  Sealer) before 
applying paint. 

b. � Apply two coats of MPI 36 (Knot Sealer) over large knots. 

5. � After application of prime or first coat of stain, fill cracks, nail and 
screw holes, depressions and similar defects with w ood filler paste. Sand 
the surface to make smooth and finish flush with ad jacent surface.  

6. � Before applying finish coat, reapply wood filler pa ste if required, and 
sand surface to remove surface blemishes. Finish fl ush with adjacent 
surfaces. 

7. � Fill open grained wood such as oak, walnut, ash and  mahogany with MPI 
91 (Wood Filler Paste), colored to match wood color . 

a. � Thin filler in accordance with manufacturer's instr uctions for 
application. 

b. � Remove excess filler, wipe as clean as possible, dr y, and sand as 
specified.  

D. � Ferrous Metals: 

1. � Remove oil, grease, soil, drawing and cutting compo unds, flux and other 
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detrimental foreign matter in accordance with SSPC- SP 1 (Solvent 
Cleaning). 

2. � Remove loose mill scale, rust, and paint, by hand o r power tool cleaning, 
as defined in SSPC-SP 2 (Hand Tool Cleaning) and SS PC-SP 3 (Power Tool 
Cleaning). Exception: where high temperature alumin um paint is used, 
prepare surface in accordance with paint manufactur er's instructions. 

3. � Fill dents, holes and similar voids and depressions  in flat exposed 
surfaces of hollow steel doors and frames, access p anels, roll-up steel 
doors and similar items specified to have semi-glos s or gloss finish with 
TT-F-322D (Filler, Two- Component Type, For Dents, Small Holes and 
Blow-Holes). Finish flush with adjacent surfaces. 

a. � This includes flat head countersunk screws used for  permanent anchors. 

b. � Do not fill screws of item intended for removal suc h as glazing beads. 

4. � Spot prime abraded and damaged areas in shop prime coat which expose bare 
metal with same type of paint used for prime coat. Feather edge of spot 
prime to produce smooth finish coat.  

5. � Spot prime abraded and damaged areas which expose b are metal of factory 
finished items with paint as recommended by manufac turer of item. 

E. � Zinc-Coated (Galvanized) Metal Aluminum, Surfaces S pecified Painted: 

1. � Clean surfaces to remove grease, oil and other dete rrents to paint 
adhesion in accordance with SSPC-SP 1 (Solvent Clea ning). 

2. � Spot coat abraded and damaged areas of zinc-coating  which expose base 
metal on hot-dip zinc-coated items with MPI 18 (Org anic Zinc Rich 
Coating). Prime or spot prime with MPI 134 (Waterbo rne Galvanized Primer) 
or MPI 135 (Non- Cementitious Galvanized Primer) de pending on finish coat 
compatibility. 

F. � Masonry, Concrete, and Cement Board: 

1. � Clean and remove dust, dirt, oil, grease effloresce nce, form release 
agents, laitance, and other deterrents to paint adh esion. 

2. � Use emulsion type cleaning agents to remove oil, gr ease, paint and similar 
products. Use of solvents, acid, or steam is not pe rmitted. 

3. � Remove loose mortar in masonry work. 

4. � Replace mortar and fill open joints, holes, cracks and depressions with 
new mortar specified in Section 04 05 13, MASONRY M ORTARING Section 04 
05 16, MASONRY GROUTING. Do not fill weep holes. Fi nish to match adjacent 
surfaces. 

5. � Neutralize Concrete floors to be painted by washing  with a solution of 
1.4 Kg (3 pounds) of zinc sulfate crystals to 3.8 L  (1 gallon) of water, 
allow to dry three days and brush thoroughly free o f crystals. 

6. � Repair broken and spalled concrete edges with concr ete patching compound 
to match adjacent surfaces as specified in CONCRETE  Sections. Remove 
projections to level of adjacent surface by grindin g or similar methods. 

G. � Gypsum Board: 

1. � Remove efflorescence, loose and chalking plaster or  finishing materials. 

2. � Remove dust, dirt, and other deterrents to paint ad hesion. 
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3. � Fill holes, cracks, and other depressions with CID- A-A-1272A  Gypsum 
(Spackling Compound) finished flush with adjacent s urface, with texture 
to match texture of adjacent surface. Patch holes o ver 25 mm (1-inch) 
in diameter as specified in Section for plaster or gypsum board. 

3.3 � PAINT PREPARATION 

A. � Thoroughly mix painting materials to ensure uniform ity of color, complete 
dispersion of pigment and uniform composition. 

B. � Do not thin unless necessary for application and wh en finish paint is used 
for body and prime coats. Use materials and quantit ies for thinning as 
specified in manufacturer's printed instructions. 

C. � Remove paint skins, then strain paint through comme rcial paint strainer to 
remove lumps and other particles. 

D. � Mix two component and two part paint and those requ iring additives in such 
a manner as to uniformly blend as specified in manu facturer's printed 
instructions unless specified otherwise. 

E. � For tinting required to produce exact shades specif ied, use color pigment 
recommended by the paint manufacturer. 

3.4 � APPLICATION 

A. � Start of surface preparation or painting will be co nstrued as acceptance 
of the surface as satisfactory for the application of materials. 

B. � Unless otherwise specified, apply paint in three co ats; prime, body, and 
finish. When two coats applied to prime coat are th e same, first coat applied 
over primer is body coat and second coat is finish coat. 

C. � Apply each coat evenly and cover substrate complete ly. 

D. � Allow not less than 48 hours between application of  succeeding coats, except 
as allowed by manufacturer's printed instructions, and approved by Resident 
Engineer. 

E. � Finish surfaces to show solid even color, free from  runs, lumps, brushmarks, 
laps, holidays, or other defects. 

F. � Apply by brush, roller or spray, except as otherwis e specified. 

G. � Do not spray paint in existing occupied spaces unle ss approved by Resident 
Engineer, except in spaces sealed from existing occ upied spaces. 

1. � Apply painting materials specifically required by m anufacturer to be 
applied by spraying. 

2. � In areas, where paint is applied by spray, mask or enclose with 
polyethylene, or similar air tight material with ed ges and seams 
continuously sealed including items specified in WO RK NOT PAINTED, 
motors, controls, telephone, and electrical equipme nt, fronts of 
sterilizes and other recessed equipment and similar  prefinished items. 

H. � Do not paint in closed position operable items such  as access doors and 
panels, window sashes, overhead doors, and similar items except overhead 
roll-up doors and shutters. 

3.5 � PRIME PAINTING 

A. � After surface preparation prime surfaces before app lication of body and 
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finish coats, except as otherwise specified. 

B. � Spot prime and apply body coat to damaged and abrad ed painted surfaces before 
applying succeeding coats. 

C. � Additional field applied prime coats over shop or f actory applied prime coats 
are not required except for exterior exposed steel apply an additional prime 
coat. 

D. � Prime rebates for stop and face glazing of wood, an d for face glazing of 
steel. 

E. � Wood and Wood Particleboard: 

1. � Use same kind of primer specified for exposed face surface. 

a. � Exterior wood: MPI 7 (Exterior Oil Wood Primer) for  new construction 
and MPI 5(Exterior Alkyd Wood Primer) for repaintin g bare wood primer 
except where MPI 90 (Interior Wood Stain, Semi-Tran sparent (WS) is 
scheduled. 

b. � Interior wood except for transparent finish: MPI 45  (Interior Primer 
Sealer) or MPI 46 (Interior Enamel Undercoat), thin ned if recommended 
by manufacturer. 

c. � Transparent finishes as specified under Transparent  Finishes on Wood 
except Floors. 

2. � Apply two coats of primer MPI 7 (Exterior Oil Wood Primer) or MPI 5 
(Exterior Alkyd Wood Primer) or sealer MPI 45 (Inte rior Primer Sealer) 
or MPI 46 (Interior Enamel Undercoat) to surfaces o f wood doors, including 
top and bottom edges, which are cut for fitting or for other reason. 

3. � Apply one coat of primer MPI 7 (Exterior Oil Wood P rimer) or MPI 5 
(Exterior Alkyd Wood Primer) or sealer MPI 45 (Inte rior Primer Sealer) 
or MPI 46 (Interior Enamel Undercoat) as soon as de livered to site to 
surfaces of unfinished woodwork, except concealed s urfaces of shop 
fabricated or assembled millwork and surfaces speci fied to have varnish, 
stain or natural finish. 

4. � Back prime and seal ends of exterior woodwork, and edges of exterior 
plywood specified to be finished. 

5. � Apply MPI 67 (Interior Latex Fire Retardant, Top-Co at (ULC Approved) 
(FR)) to wood for fire retardant finish. 

F. � Metals except boilers, incinerator stacks, and engi ne exhaust pipes: 

1. � Steel and iron:[  MPI 79 (Marine Alkyd Metal Primer) ][  MPI 95 (Fast Drying 
Metal Primer) ][ . Use MPI 101 (Cold Curing Epoxy Primer) where ][  MPI 77 
(Epoxy Cold Cured, Gloss (EC)) ][ MPI 98 (High Build Epoxy Coating) ][ 
MPI 108 (High Build Epoxy Marine Coating (EC)) ] finish is specified. 

2. � Zinc-coated steel and iron:[ MPI 134 (Waterborne Galvanized Primer) ][ 
MPI 135 (Non- Cementitious Galvanized Primer) ]. 

3. � Aluminum scheduled to be painted: MPI 95 (Fast Dryi ng Metal Primer). 

4. � Terne Metal:[ MPI 79 (Marine Alkyd Metal Primer) ][ MPI 95 (Fast Drying 
Metal Primer) ]. 

5. � Copper and copper alloys scheduled to be painted: M PI 95 (Fast Drying 
Metal Primer). 
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6. � Machinery not factory finished: MPI 9 (Exterior Alk yd Enamel (EO)). 

7. � Asphalt coated metal: MPI 1 (Aluminum Paint (AP)). 

8. � Metal over 94 degrees C. (200 degrees F), Boilers, Incinerator Stacks, 
and Engine Exhaust Pipes: MPI 22 (High Heat Resista nt Coating (HR)). 

G. � Gypsum Board: 

1. � Surfaces scheduled to have [ MPI 10 (Exterior Latex, Flat (AE)) ][ MPI 11 
(Exterior Latex, Latex, Semi-Gloss (AE)) ][  MPI 119 (Exterior Latex, High 
Gloss (acrylic) (AE)) ][ or ][  MPI 53 (Interior Latex, Flat) ][ , MPI (Gloss 
Level 1 LE) ][  MPI 52 (Interior Latex, MPI Gloss Level 3 (LE)) ][  MPI 
54 (Interior Latex, Semi-Gloss, MPI Gloss Level 5 ( LE)) ][  MPI 114 
(Interior Latex, Gloss (LE) and (LG) finish: Use ][  MPI 10 (Exterior 
Latex, Flat (AE)) ][  MPI 11 (Exterior Latex, Semi-Gloss (AE)) ][  MPI 119 
(Exterior Latex, High Gloss (acrylic)(AE) or ][  MPI 53 (Interior Latex, 
MPI Gloss Level 3 (LE)) ][  MPI 52 (Interior Latex, MPI Gloss Level 3 (LE)) 
][  MPI 54 (Interior Latex, Semi-Gloss, MPI Gloss Leve l 5 (LE)) ][  MPI 
114 (Interior Latex, Gloss (LE) and (LG) respective ly  ]. 

2. � Primer: MPI 50(Interior Latex Primer Sealer) except  use MPI 45 (Interior 
Primer Sealer)[ MPI 46 (Interior Enamel Undercoat) ] in shower and 
bathrooms. 

3. � Use MPI 101 (Cold Curing Epoxy Primer) for surfaces  scheduled to receive 
MPI 77 (Epoxy Cold Cured, Gloss (EC))[ MPI 98 (High Build Epoxy Coating) ] 
MPI 108 (High Build Epoxy Marine Coating (EC)) fini sh. 

H. � Gypsum Plaster and Veneer Plaster: 

1. � Surfaces scheduled to receive vinyl coated fabric w allcovering: Use MPI 
45 (Interior Primer Sealer). 

2. � MPI 45 (Interior Primer Sealer), except use MPI 50 (Interior Latex Primer 
Sealer) when an alkyd flat finish is specified. 

3. � Surfaces scheduled to have MPI 10 (Exterior Latex, Flat (AE)) 
respectively. 

4. � Use MPI 101 (Cold Curing Epoxy Primer) for surfaces  scheduled to receive 
finish. 

I. � Concrete Masonry Units except glazed or integrally colored and decorative 
units:  

1. � MPI 4 (Block Filler) on interior surfaces. 

2. � Prime exterior surface as specified for exterior fi nishes. 

J. � Cement Plaster or stucco[ Concrete Masonry, Brick Masonry  ][  and Cement 
board ] Interior Surfaces of Ceilings and Walls: 

1. � [ MPI 53 (Interior Latex, Flat, MPI Gloss Level 1 LE) ][ MPI 52 (Interior 
Latex, MPI Gloss Level 3 (LE)) ][ MPI 54 (Interior Latex, Semi-Gloss, MPI 
Gloss Level 5 (LE)) ][ MPI 114 (Interior Latex, Gloss (LE) and (LG)) ]except 
use two coats where substrate has aged less than si x months. 

2. � Use[  MPI 138 (Interior High Performance Latex, MPI Glos s Level 2 (LF)) 
][  MPI 139 (Interior High Performance Latex, MPI Glos s level 3 (LL)) ][  
MPI 140 (Interior High Performance latex, MPI Gloss  Level 4) ][  MPI 141 
(Interior High Performance Latex (SG) MPI Gloss Lev el 5) ][  MPI 114 
(Interior Latex, Gloss (LE) and (LG)) ][  TT-P-1411A (Paint, Copolymer 
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Resin, Cementitious (CEP) Type II ][  MPI 77 (Epoxy Cold Cured, Gloss (EC)) 
][  MPI 98 (High Build Epoxy Coating) ] MPI 108 (High Build Epoxy Marine 
Coating (EC) or CID-A-A-1555 (Water, Paint, Powder)  as scheduled. 

K. � Concrete Floors: MPI 60 (Interior/ Exterior Latex P orch & Floor Paint, Low 
Gloss) . 

3.6 � EXTERIOR FINISHES 

A. � Apply following finish coats where specified in Sec tion 09 06 00, SCHEDULE 
FOR FINISHES. 

B. � Wood: 

1. � Do not apply finish coats on surfaces concealed aft er installation, top 
and bottom edges of wood doors and sash, or on edge s of wood framed insect 
screens. 

2. � Portion of sash runs of double hung wood windows, c oncealed by sash when 
in a closed position: Apply two coats of ASTM D260 mixed with not more 
than 0.12L (1/4 pint) of dryer per 3.89L (gallon). 

3. � Two coats of[  MPI 10 Exterior Latex, Flat (AE)) ][  MPI 11 (Exterior Latex, 
Semi- Gloss ][ MPI 119 (Exterior Latex, High Gloss (acrylic) (AE))  ]on 
exposed surfaces, except where transparent finish i s specified. 

4. � Two coats of[ MPI 31 (Polyurethane, Moisture Cured, Clear Gloss ( PV))  
][ MPI 71 (Polyurethane, Moisture Cured, Clear Flat (P V))] for transparent 
finish. 

C. � Steel and Ferrous Metal,[  Including Tern ]: 

1. � Two coats of MPI 8 (Exterior Alkyd, Flat (EO))[ MPI 9 (Exterior Alkyd 
Enamel (EO)) ] MPI 94 (Exterior Alkyd, Semi-Gloss (EO)) on expos ed 
surfaces, except on surfaces over 94 degrees C (200  degrees F). 

2. � One coat of MPI 22 (High Heat Resistant Coating (HR )) on surfaces over 
94 degrees K (200 degrees F) and on surfaces of boi ler[  incinerator ][  
stacks ] engine exhaust pipes.  

D. � Machinery without factory finish except for primer:  One coat MPI 8 (Exterior 
Alkyd, Flat (EO))[  MPI 9 (Exterior Alkyd Enamel (EO)) ][  MPI 94 (Exterior 
Alkyd, Semi-Gloss (EO)) ]. 

E. � Concrete Masonry Units[  Brick ][  Cement Plaster ][  Concrete ]: 

a. � Where specified in Section 09 06 00, SCHEDULE FOR F INISHES or shown. 

b. � Mix as specified in manufacturer's printed directio ns. 

c. � Do not mix more paint at one time than can be used within four hours 
after mixing. Discard paint that has started to set . 

d. � Dampen warm surfaces above 24 degrees C (75 degrees  F) with fine mist 
of water before application of paint. Do not leave free water on 
surface. 

e. � Cure paint with a fine mist of water as specified i n manufacturer's 
printed instructions. 

2. � Use two coats of TT-P-1411 (Paint, Co-polymer-Resin , Cementitious 
(CEP)), unless specified otherwise. 
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3.7 � INTERIOR FINISHES 

A. � Apply following finish coats over prime coats in sp aces or on surfaces 
specified in Section 09 06 00, SCHEDULE FOR FINISHE S. 

B. � Metal Work: 

1. � Apply to exposed surfaces. 

2. � Omit body and finish coats on surfaces concealed af ter installation 
except electrical conduit containing conductors ove r 600 volts. 

3. � Ferrous Metal, Galvanized Metal, and Other Metals S cheduled:  

a. � Apply two coats of MPI 47 (Interior Alkyd, Semi-Glo ss (AK) unless 
specified otherwise. 

b. � Two coats of MPI 51 (Interior Alkyd, Eggshell (AK0) .  

c. � One coat of MPI 46 (Interior Enamel Undercoat) plus  one coat of MPI 
47 (Interior Alkyd, Semi-Gloss (AK)) on exposed int erior surfaces of 
alkyd-amine enamel prime finished windows. 

d. � Two coats of CID-A-A3120 Type E (RP) on exposed sur faces in battery 
rooms . 

e. � Machinery: One coat MPI 9 (Exterior Alkyd Enamel (E O)). 

f. � Asphalt Coated Metal: One coat MPI 1 (Aluminum Pain t (AP)). 

g. � Ferrous Metal over 94 degrees K (200 degrees F): Bo ilers, Incinerator 
Stacks, and Engine Exhaust Pipes: One coat MPI 22 ( High Heat Resistant 
Coating (HR)). 

C. � Gypsum Board: 

1. � One coat of MPI 45 (Interior Primer Sealer) plus on e coat of MPI 139 
(Interior High Performance Latex, MPI Gloss level 3  (LL)). 

2. � Two coats of MPI 138 (Interior High Performance Lat ex, MPI Gloss Level 
2 (LF)). 

3. � One coat of MPI 45 (Interior Primer Sealer) plus on e coat of MPI 54 
(Interior Latex, Semi-Gloss, MPI Gloss Level 5 (LE)  or MPI 114 (Interior 
Latex, Gloss (LE) and (LG)). 

4. � One coat of MPI 45 (Interior Primer Sealer) plus on e coat of MPI 48 
(Interior Alkyd Gloss (AK)). 

D. � Plaster: 

1. � One coat of MPI 45 (Interior Primer Sealer) plus on e coat of MPI 139 
(Interior High Performance Latex, MPI Gloss level 3  (LL)). 

2. � Two coats of MPI 51 (Interior Alkyd, Eggshell) (AK) ). 

3. � One coat of MPI 45 (Interior Primer Sealer) or MPI 50 (Interior Latex 
Primer Sealer) plus one coat of 139 (Interior High Performance Latex, 
MPI Gloss level 3 (LL)). 

4. � One coat MPI 101 (Cold Curing Epoxy Prime (EC)). 

E. � Masonry and Concrete Walls: 

1. � Over MPI 4 (Interior/Exterior Latex Block Filler) o n CMU surfaces. 

2. � Two coats of MPI 52 (Interior Latex, MPI Gloss Leve l 3 (LE)). 
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3. � Two coats of MPI 139 (Interior High Performance Lat ex, MPI Gloss level 
3 (LL)). 

F. � Wood: 

1. � Sanding: 

a. � Use 220-grit sandpaper. 

b. � Sand sealers and varnish between coats. 

c. � Sand enough to scarify surface to assure good adhes ion of subsequent 
coats, to level roughly applied sealer and varnish,  and to knock off 
"whiskers" of any raised grain as well as dust part icles. 

2. � Sealers: 

a. � Apply sealers specified except sealer may be omitte d where pigmented, 
penetrating, or wiping stains containing resins are  used. 

b. � Allow manufacturer's recommended drying time before  sanding, but not 
less than 24 hours or 36 hours in damp or muggy wea ther. 

c. � Sand as specified. 

3. � Paint Finish: 

a. � One coat of MPI 45 (Interior Primer Sealer) plus on e coat of MPI 47 
(Interior Alkyd, Semi-Gloss (AK) (SG)). 

b. � One coat[  MPI 66 (Interior Alkyd Fire retardant, Clear Top-C oat (ULC 
Approved) (FC) ][  MPI 67 (Interior Latex Fire Retardant, Top-Coat (U LC 
Approved) (FR)), intumescent type (FR), on exposed wood][ in attics 
with floors used for mechanical equipment ][  and above ceilings where 
shown ]. 

c. � One coat of MPI 45 Interior Primer Sealer) MPI 46 ( Interior Enamel 
Undercoat) plus one coat of MPI 48 (Interior Alkyd Gloss (AK)). 

d. � Two coats of MPI 51 (Interior Alkyd, Eggshell (AK)) . 

4. � Transparent Finishes on Wood Except Floors. 

a. � Natural Finish: 

1) � One coat of sealer as written in 2.1 E. 

2) � Two coats of MPI 71 (Polyurethane, Moisture Cured, Clear Flat 
(PV)). 

b. � Stain Finish: 

1) � One coat of MPI 90 (Interior Wood Stain, Semi-Trans parent (WS). 

2) � Use wood stain of type and color required to achiev e finish 
specified. Do not use varnish type stains. 

3) � One coat of sealer as written in 2.1 E. 

4) � Two coats of MPI 71 (Polyurethane, Moisture Cured, Clear Flat (PV) 
. 

c. � Varnish Finish: 

1) � One coat of sealer as written in 2.1 E. 

2) � Two coats of MPI 71 (Polyurethane, Moisture Cured, Clear Flat (PV0) 
MPI 31 (Polyurethane Moisture Cured, Clear Gloss (P V)). 
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d. � MPI 66 (Interior Alkyd Fire Retardant, Clear Top-Co at(ULC Approved) 
(FC) Intumescent Type, Fire Retardant Coating (FC) where scheduled: 
Two coats. 

5. � Finish for Wood Floors: 

a. � Hardwood Flooring: 

1) � Apply MPI 91 (Wood Filler Paste) to open grained wo od. Remove 
surplus filler and wipe clean. 

2) � Sand lightly when dry. Remove dust. 

3) � Apply two coats of CID-A-A-2335 (Sealer, Surface). 

4) � Apply two thin coats of P-W-155 (Wax Floor, Water E mulsion) and 
machine buff to uniform luster. 

b. � Stage Floor: Sand only. No filling, sealing, or wax ing is required. 

G. � Cement Board: One coat of[  MPI 138 (Interior High Performance Latex, MPI 
Gloss Level 2 (LF)) ][  MPI 139 (Interior High Performance Latex, MPI Glos s 
level 3 (LL)) ][  MPI 140 (Interior High Performance Latex MPI Gloss  level 
4) ][  MPI 141 (Interior High Performance Latex (SG)) MPI  Gloss Level 5 ]MPI 
114 (Interior Latex, Gloss (LE) and (LG)). 

H. � Concrete Floors: One coat of MPI 68 (Interior/ Exte rior Latex Porch & Floor 
Paint, Gloss (FE)). 

I. � Miscellaneous: 

1. � Apply where specified in Section 09 06 00, SCHEDULE  FOR FINISHES. 

2. � MPI 1 (Aluminum Paint): Two coats of aluminum paint . 

3.8 � PAINT COLOR 

A. � Color and gloss of finish coats is specified in Sec tion 09 06 00, SCHEDULE 
FOR FINISHES.  

B. � For additional requirements regarding color see Art icles, REFINISHING 
EXISTING PAINTED SURFACE and MECHANICAL AND ELECTRI CAL FIELD PAINTING 
SCHEDULE. 

C. � Coat Colors: 

1. � Color of priming coat: Lighter than body coat. 

2. � Color of body coat: Lighter than finish coat. 

3. � Color prime and body coats to not show through the finish coat and to 
mask surface imperfections or contrasts. 

D. � Painting, Caulking, Closures, and Fillers Adjacent to Casework: 

1. � Paint to match color of casework where casework has  a paint finish. 

2. � Paint to match color of wall where casework is stai nless steel, plastic 
laminate, or varnished wood. 

3.9 � MECHANICAL AND ELECTRICAL WORK FIELD PAINTING SCHEDULE 

A. � Field painting of mechanical and electrical consist s of cleaning, 
touching-up abraded shop prime coats, and applying prime, body and finish 
coats to materials and equipment if not factory fin ished in space scheduled 
to be finished. 
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B. � In spaces not scheduled to be finish painted in Sec tion 09 06 00, SCHEDULE 
FOR FINISHES paint as specified under paragraph H, colors. 

C. � Paint various systems specified in Division 02 – EX ISTING CONDITIONS, 
Division 21 – FIRE SUPPRESSION, Division 22 - PLUMB ING, Division 23 – 
HEATING, VENTILATION AND AIR-CONDITIONING, Division  26 - ELECTRICAL, 
Division 27 - COMMUNICATIONS, and Division 28 – ELE CTRONIC SAFETY AND 
SECURITY. 

D. � Paint after tests have been completed. 

E. � Omit prime coat from factory prime-coated items.  

F. � Finish painting of mechanical and electrical equipm ent is not required when 
located in interstitial spaces, above suspended cei lings, in concealed areas 
such as pipe and electric closets, pipe basements, pipe tunnels, trenches, 
attics, roof spaces, shafts and furred spaces excep t on electrical conduit 
containing feeders 600 volts or more. 

G. � Omit field painting of items specified in paragraph , Building and Structural 
WORK NOT PAINTED. 

H. � Color: 

1. � Paint items having no color specified in Section 09  06 00, SCHEDULE FOR 
FINISHES to match surrounding surfaces.  

2. � Paint colors as specified in Section 09 06 00, SCHE DULE FOR FINISHES 
except for following: 

a. � White: Exterior unfinished surfaces of enameled plu mbing fixtures. 
Insulation coverings on breeching and uptake inside  boiler house, 
drums and drum-heads, oil heaters, condensate tanks  and condensate 
piping.  

b. � Gray: Heating, ventilating, air conditioning and re frigeration 
equipment (except as required to match surrounding surfaces), and 
water and sewage treatment equipment and sewage eje ction equipment. 

c. � Aluminum Color: Ferrous metal on outside of boilers  and in connection 
with boiler settings including supporting doors and  door frames and 
fuel oil burning equipment, and steam generation sy stem (bare piping, 
fittings, hangers, supports, valves, traps and misc ellaneous iron 
work in contact with pipe). 

d. � Federal Safety Red: Exposed fire protection piping hydrants, post 
indicators, electrical conducts containing fire ala rm control wiring, 
and fire alarm equipment. 

e. � Federal Safety Orange: Entire lengths of electrical  conduits 
containing feeders 600 volts or more. 

f. � Color to match brickwork sheet metal covering on br eeching outside 
of exterior wall of boiler house. 

I. � Apply paint systems on properly prepared and primed  surface as follows: 

1. � Exterior Locations: 

a. � Apply two coats of[  MPI 8 (Exterior Alkyd, Flat (EO)) ][  MPI 94 
(Exterior Alkyd, Semi-gloss (EO))  ][ MPI 9 (Exterior Alkyd Enamel 
(EO)) ]to the following ferrous metal items: Vent and exh aust pipes 
with temperatures under 94 degrees C (200 degrees F ), roof drains, 
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fire hydrants, post indicators, yard hydrants, expo sed piping and 
similar items. 

b. � Apply two coats of[  MPI 10 (Exterior Latex, Flat (AE)) ][  MPI 11 
(Exterior Latex, Semi Gloss (AE)) ]MPI 119 (Exterior Latex, High Gloss 
(acrylic) (AE)) to the following metal items: Galva nized and 
zinc-copper alloy metal. 

c. � Apply one coat of MPI 22 (High Heat Resistant Coati ng (HR)), 650 
degrees C (1200 degrees F) to incinerator stacks, b oiler stacks, and 
engine generator exhaust. 

2. � Interior Locations: 

a. � Apply two coats of MPI 47 (Interior Alkyd, Semi-Glo ss (AK)) to 
following items: 

1) � Metal under 94 degrees C (200 degrees F) of items s uch as bare 
piping, fittings, hangers and supports. 

2) � Equipment and systems such as hinged covers and fra mes for control 
cabinets and boxes, cast-iron radiators, electric c onduits and 
panel boards. 

3) � Heating, ventilating, air conditioning, plumbing eq uipment, and 
machinery having shop prime coat and not factory fi nished. 

b. � Ferrous metal exposed in hydrotherapy equipment roo m and chlorinator 
room of water and sewerage treatment plants: One co at of MPI 101 (Cold 
Curing Epoxy Primer) and one coat of[  MPI 77 (Epoxy Cold Cured, Gloss 
(EC)) ][  MPI 98 (High Build Epoxy Coating) ][ MPI 108 (High Build Epoxy 
Marine coating (EC)) ]. 

c. � Apply one coat of MPI 50 (Interior Latex Primer Sea ler) and one coat 
of[  MPI 53 (Interior Latex, Flat, MPI Gloss Level 1 (L E)) ][  MPI 44 
(Interior Low Sheen Latex) ][  MPI 52 (Interior Latex, MPI Gloss Level 
3 (LE)) ][  MPI 43 (Interior Satin Latex) ][  MPI 54 (Interior Latex, 
Semi-Gloss, MPI Gloss Level 5 (LE)) ][  MPI 114 (Interior Latex, Gloss 
(LE) and (LG)) ] on finish of insulation on boiler breeching and u ptakes 
inside boiler house, drums, drumheads, oil heaters,  feed water 
heaters, tanks and piping. 

d. � Apply two coats of MPI 22 (High Heat Resistant Coat ing (HR)) to ferrous 
metal surface over 94 degrees K (200 degrees F) of following items: 

1) � Garbage and trash incinerator. 

2) � Medical waste incinerator. 

3) � Exterior of boilers and ferrous metal in connection  with boiler 
settings including supporting members, doors and do or frames and 
fuel oil burning equipment. 

4) � Steam line flanges, bare pipe, fittings, valves, ha ngers and 
supports over 94 degrees K (200 degrees F). 

5) � Engine generator exhaust piping and muffler. 

e. � Paint electrical conduits containing cables rated 6 00 volts or more 
using two coats of[  MPI 9 (Exterior Alkyd Enamel (EO) ][  MPI 8(Exterior 
Alkyd, Flat (EO) ][  MPI 94 (Exterior Alkyd, Semi-gloss (EO) ] in the 
Federal Safety Orange color in exposed and conceale d spaces full 
length of conduit. 
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3. � Other exposed locations: 

a. � Metal surfaces, except aluminum, of cooling towers exposed to view, 
including connected pipes, rails, and ladders: Two coats of MPI 1 
(Aluminum Paint (AP)). 

b. � Cloth jackets of insulation of ducts and pipes in c onnection with 
plumbing, air conditioning, ventilating refrigerati on and heating 
systems: One coat of MPI 50 (Interior Latex Primer Sealer) and one 
coat of[  MPI 10 (Exterior Latex, Flat ][ MPI 11 (Exterior Latex 
Semi-Gloss (AE)) ][ MPI 119 (Exterior Latex, High Gloss 
(acrylic)(AE)) ]. 

3.10 � BUILDING AND STRUCTURAL WORK FIELD PAINTING 

A. � Painting and finishing of interior and exterior wor k except as specified 
under paragraph 3.11 B. 

1. � Painting and finishing of new[  and existing ] work including colors and 
gloss of finish selected is specified in Finish Sch edule, Section 09 06 
00, SCHEDULE FOR FINISHES. 

2. � Painting of disturbed, damaged and repaired or patc hed surfaces when 
entire space is not scheduled for complete repainti ng or refinishing. 

3. � Painting of ferrous metal and galvanized metal. 

4. � Painting of wood with fire retardant paint exposed in attics, when used 
as mechanical equipment space except shingles. 

5. � Identity painting and safety painting. 

B. � Building and Structural Work not Painted: 

1. � Prefinished items: 

a. � Casework, doors, elevator entrances and cabs, metal  panels, wall 
covering, and similar items specified factory finis hed under other 
sections. 

b. � Factory finished equipment and pre-engineered metal  building 
components such as metal roof and wall panels. 

2. � Finished surfaces: 

a. � Hardware except ferrous metal. 

b. � Anodized aluminum, stainless steel, chromium platin g, copper, and 
brass, except as otherwise specified. 

c. � Signs, fixtures, and other similar items integrally  finished. 

3. � Concealed surfaces: 

a. � Inside dumbwaiter, elevator and duct shafts, inters titial spaces, 
pipe basements, crawl spaces, pipe tunnels, above c eilings, attics, 
except as otherwise specified. 

b. � Inside walls or other spaces behind access doors or  panels. 

c. � Surfaces concealed behind permanently installed cas ework and 
equipment. 

4. � Moving and operating parts: 

a. � Shafts, chains, gears, mechanical and electrical op erators, linkages, 
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and sprinkler heads, and sensing devices. 

b. � Tracks for overhead or coiling doors, shutters, and  grilles. 

5. � Labels: 

a. � Code required label, such as Underwriters Laborator ies Inc., Inchcape 
Testing Services, Inc., or Factory Mutual Research Corporation. 

b. � Identification plates, instruction plates, performa nce rating, and 
nomenclature. 

6. � Galvanized metal: 

a. � Exterior chain link fence and gates, corrugated met al areaways, and 
gratings. 

b. � Gas Storage Racks. 

c. � Except where specifically specified to be painted. 

7. � Metal safety treads and nosings. 

8. � Gaskets. 

9. � Concrete curbs, gutters, pavements, retaining walls , exterior exposed 
foundation walls and interior walls in pipe basemen ts. 

10. � Face brick. 

11. � Structural steel encased in concrete, masonry, or o ther enclosure. 

12. � Structural steel to receive sprayed-on fire proofin g. 

13. � Ceilings, walls, columns in interstitial spaces. 

14. � Ceilings, walls, and columns in pipe basements. 

15. � Wood Shingles. 

3.11 � IDENTITY PAINTING SCHEDULE 

A. � Identify designated service in accordance with ANSI  A13.1, unless specified 
otherwise, on exposed piping, piping above removabl e ceilings, piping in 
accessible pipe spaces, interstitial spaces, and pi ping behind access 
panels. 

1. � Legend may be identified using 2.1 G options or by stencil applications. 

2. � Apply legends adjacent to changes in direction, on branches, where pipes 
pass through walls or floors, adjacent to operating  accessories such as 
valves, regulators, strainers and cleanouts a minim um of 12000 mm (40 
feet) apart on straight runs of piping. Identificat ion next to plumbing 
fixtures is not required. 

3. � Locate Legends clearly visible from operating posit ion. 

4. � Use arrow to indicate direction of flow. 

5. � Identify pipe contents with sufficient additional d etails such as 
temperature, pressure, and contents to identify pos sible hazard. Insert 
working pressure shown on drawings where asterisk a ppears for High, 
Medium, and Low Pressure designations as follows: 

a. � High Pressure - 414 kPa (60 psig) and above. 

b. � Medium Pressure - 104 to 413 kPa (15 to 59 psig). 
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c. � Low Pressure - 103 kPa (14 psig) and below. 

d. � Add Fuel oil grade numbers. 

6. � Legend name in full or in abbreviated form as follo ws: 
 
 

 COLOR OF COLOR OF COLOR OF LEGEND 
 EXPOSED BACK- LETTERS ABBREVIATIONS 
PIPING PIPING GROUND  

 
Blow-off  Yellow Black Blow-off  
Boiler Feedwater Yellow Black Blr Feed  
A/C Condenser Water Supply Green White A/C Cond Wtr  Sup  
A/C Condenser Water Return Green White A/C Cond Wtr  Ret  
Chilled Water Supply Green White Ch. Wtr Sup  
Chilled Water Return Green White Ch. Wtr Ret  
Shop Compressed Air Yellow Black Shop Air  
Air-Instrument Controls Green White Air-Inst Cont  
Drain Line Green White Drain  
Emergency Shower Green White Emg Shower  
High Pressure Steam Yellow Black H.P. ______*  
High Pressure Condensate Return Yellow Black H.P. R et ____*  
Medium Pressure Steam  Yellow Black M. P. Stm ____*  
Medium Pressure Condensate Return Yellow Black M.P.  Ret _____*  
Low Pressure Steam  Yellow Black L.P. Stm _____*  
Low Pressure Condensate Return Yellow Black L.P. Re t _____*  
High Temperature Water Supply Yellow Black H. Temp Wtr Sup  
High Temperature Water Return Yellow Black H. Temp Wtr Ret  
Hot Water Heating Supply Yellow Black H. W. Htg Sup  
Hot Water Heating Return Yellow Black H. W. Htg Ret  
Gravity Condensate Return Yellow Black Gravity Cond  Ret  
Pumped Condensate Return Yellow Black Pumped Cond R et  
Vacuum Condensate Return Yellow Black Vac Cond Ret  
Fuel Oil - Grade Green White Fuel Oil-Grade __*  
Boiler Water Sampling Yellow Black Sample  
Chemical Feed Yellow Black Chem Feed  
Continuous Blow-Down Yellow Black Cont. B D  
Pumped Condensate  Black Pump Cond  
Pump Recirculating  Yellow Black Pump-Recirc.  
Vent Line Yellow Black Vent  
Alkali      
 Bleach Yellow Black Bleach  
Detergent Yellow Black Det  
Liquid Supply Yellow Black Liq Sup  
Reuse  Water Yellow Black Reuse Wtr  
Cold Water (Domestic) White Green White C.W. Dom  
Hot Water (Domestic)  

  Supply White Yellow Black H.W. Dom  
  Return White Yellow Black H.W. Dom Ret  
  Tempered Water White Yellow Black Temp. Wtr  

Ice Water  
  Supply White Green White Ice Wtr  
  Return White Green White Ice Wtr Ret  

Reagent Grade Water  Green White RG  
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Reverse Osmosis  Green White RO  
Sanitary Waste  Green White San Waste  
Sanitary Vent Green White San Vent  
Storm Drainage Green White St Drain  
Pump Drainage Green White Pump Disch  
Chemical Resistant Pipe  

  Waste Yellow Black Acid Waste  
  Vent Yellow Black Acid Vent  

Atmospheric Vent Green White ATV  
Silver Recovery Green White Silver Rec  
Oral Evacuation Green White Oral Evac  
Fuel Gas Yellow Black Gas  
Fire Protection Water  

  Sprinkler Red White Auto Spr  
  Standpipe Red White Stand  
  Sprinkler Red White Drain  

Hot Water Supply Domestic/Solar Water H.W. Sup Dom/ SW 
Hot Water Return Domestic/Solar Water H.W. Ret Dom/ SW 

7. � Electrical Conduits containing feeders over 600 vol ts, paint legends 
using 50 mm (2 inch) high black numbers and letters , showing the voltage 
class rating. Provide legends where conduits pass t hrough walls and 
floors and at maximum 6100 mm (20 foot) intervals i n between. Use labels 
with yellow background with black border and words Danger High Voltage 
Class,[ 5000 ][ 15000 ][ 25000 ].  

8. � See Sections for methods of identification, legends , and abbreviations 
of the following: 

a. � Regular compressed air lines: Section 22 15 00, GEN ERAL SERVICE 
COMPRESSED-AIR SYSTEMS. 

b. � Conduits containing high voltage feeders over 600 v olts: Section 26 
05 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS / S ection 27 05 33, 
RACEWAYS AND BOXES FOR COMMUNICATIONS SYSTEMS / Section 28 05 33, 
RACEWAYS AND BOXES FOR ELECTRONIC SAFETY AND SECURITY. 

B. � Fire and Smoke Partitions: 

1. � Identify partitions above ceilings on both sides of  partitions except 
within shafts in letters not less than 64 mm (2 1/2  inches) high. 

2. � Stenciled message: "SMOKE BARRIER" or, "FIRE BARRIE R" as applicable. 

3. � Locate not more than 6100 mm (20 feet) on center on  corridor sides of 
partitions, and with a least one message per room o n room side of 
partition. 

4. � Use semigloss paint of color that contrasts with co lor of substrate. 

C. � Identify columns in pipe basements and interstitial  space: 

1. � Apply stenciled number and letters to correspond wi th grid numbering and 
lettering shown. 

2. � Paint numbers and letters 100 mm (4 inches) high, l ocate 450 mm (18 inches) 
below overhead structural slab. 

3. � Apply on four sides of interior columns and on insi de face only of exterior 
wall columns. 

4. � Color: 
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a. � Use black on concrete columns. 

b. � Use white or contrasting color on steel columns. 

3.12 � PROTECTION CLEAN UP, AND TOUCH-UP 

A. � Protect work from paint droppings and spattering by  use of masking, drop 
cloths, removal of items or by other approved metho ds. 

B. � Upon completion, clean paint from hardware, glass a nd other surfaces and 
items not required to be painted of paint drops or smears. 

C. � Before final inspection, touch-up or refinished in a manner to produce solid 
even color and finish texture, free from defects in  work which was damaged 
or discolored. 

- - - E N D - - - 
 
APPENDIX 
 
Paint or coating   Abbreviation  
Acrylic Emulsion  AE (MPI 10 – flat/MPI 11 – semigl oss/MPI 119 - gloss)  
Alkyd Flat   Ak (MPI 49)  
Alkyd Gloss Enamel  G (MPI 48)  
Alkyd Semigloss Enamel SG (MPI 47)  
Aluminum Paint  AP (MPI 1)  
Cementitious Paint  CEP (TT-P-1411)  
Exterior Latex   EL??(MPI 10 / 11 / 119)??  
Exterior Oil   EO (MPI 9 – gloss/MPI 8 – flat/MPI 9 4 – semigloss)  
Epoxy Coating   EC (MPI 77 – walls, floors/MPI 108 – CMU, concrete)  
Fire Retardant Paint  FR (MPI 67)  
Fire Retardant Coating (Clear) FC (MPI 66, intumesc ent type)  
Floor Enamel   FE (MPI 27 – gloss/MPI 59 – eggshell )  
Heat Resistant Paint  HR (MPI 22)  
Latex Emulsion   LE (MPI 53, flat/MPI 52, eggshell/ MPI 54, Latex 
Flat   LF (MPI 138)  
Latex Gloss   LG (MPI 114)  
Latex Semigloss  SG (MPI 141)  
Latex Low Luster  LL (MPI 139)  
Plastic Floor Coating  PL  
Polyurethane Varnish  PV (MPI 31 – gloss/MPI 71 - f lat)  
Rubber Paint   RF (CID-A-A-3120 - Paint for Swimmin g Pools (RF).  
Water Paint, Cement  WPC (CID-A-A-1555 - Water Pain t, Powder).  
Wood Stain   WS (MPI 90)  

- - - E N D - - - 
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SECTION 10 11 13 

CHALKBOARDS AND MARKERBOARDS (N.I.C - By  Owner) 
 

PART 1 - �GENERAL  

1.1 � DESCRIPTION 

A. � This section specifies chalkboards, markerboards an d related items. 

B. � Boards may be either factory or field assembled. 

C. � Where shown, assemble either chalkboards or markerb oards with tackboards 
into a single unit. 

1.2 � RELATED WORK 

A. � Color of chalkboard and markerboard writing surface : Section 09 06 00, 
SCHEDULE FOR FINISHES 

1.3 � QUALITY ASSURANCE 

A. � Boards shall be the products of one manufacturer. 

1.4 � SUBMITTALS 

A. � Submit in accordance with Section 01 33 23, SHOP DR AWINGS, PRODUCT DATA AND 
SAMPLES. 

B. � Shop Drawings: Identifying all parts by name and ma terial and showing design, 
construction, installation, anchorage and relation to adjacent 
construction. 

C. � Manufacturer's Literature and Data: 

1. � Markerboard 

D. � Samples: 

1. � Chalkboard and markerboard writing surface, 300 by 300 mm (six by six 
inches), each color, mounted on backing. 

2. � Integrally colored anodized aluminum, 300 mm (six i nch) length. 

3. � Each accessory (after approval, may be used in the work). 

1.5 � APPLICABLE PUBLICATIONS 

A. � The publications listed below form a part of this s pecification to the extent 
referenced. The publications are referenced in the text by the basic 
designation only. 

B. � National Association of Architectural Metal Manufac turers (NAAMM): 

1. � AMP 500 Series Metal Finishes Manual 

2. � AMP 501 Finishes for Aluminum 

C. � American National Standards (ANSI): 

1. � Z97.1-04 Safety Glazing Materials Used in Buildings  - Safety Performance 
Specifications and Methods of Test 
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D. � American Society for Testing and Materials (ASTM): 

1. � B221/B221M-06 Aluminum and Aluminum Alloy Extruded Bars, Rods, Wire, 
Shapes and Tubes 

2. � C1036-06 Flat Glass 

3. � C1048-04 Heat-Treated Flat Glass-Kind HS, Kind FT C oated and Uncoated 
Glass 

4. � F104-03 Nonmetallic Gasket Materials 

E. � Composite Panel Association (CPA): 

1. � A208.1-06 Particleboard 

2. � A135.4-04 Basic Hardboard 

PART 2 - �PRODUCTS  

2.1 � CHALKBOARD AND MARKERBOARD 

A. � Chalkboards and markerboards shall consist of a wri ting surface, snap on 
aluminum frame, chalk trough, mullions, display rai l and accessories, 
grounds and other items specified and shown.  

2.2 � FABRICATION  

A. � Materials:  

1. � Aluminum, extruded: ASTM B221. 

2. � Backing: Hardboard, AHBA A135.4 or particleboard, C PA A208.1. 

B. � Components: 

1. � Writing Surface: Factory assembly consisting of fac e sheet of 24 gauge 
sheet steel with porcelain enamel board texture fin ish conforming to PEI 
S-100, laminated to a hardboard or particleboard ba cking, 9 mm to 13 mm 
(3/8 to 1/2-inch) thick, and a 0.13 mm (0.005-inch)  thick aluminum foil 
back sheet laminated to back-face. 

2. � Frames (Trim): Extruded aluminum, 1.5 mm (0.060-inc h) thick, snap-on 
type, approximate face width 44 mm (1-3/4 inch), de pth and configuration 
as required to return to wall and engage clips.  

3. � Trough: Extruded aluminum, 2.34 mm (0.092-inch) thi ck, not less than 75 
mm (3-inch) projection from writing surface with gr ooved top surface, 
closed ends and return to wall surface at underside .  Design to be snap-on 
type with concealed fasteners.  

4. � Accessories:  Fabricate from aluminum with holders from spring steel. 
Design to suit display rail. Furnish accessories as  follows:  

 
 

5. � Mullions: Snap-on type, same material and face widt h as frames, designed 
to finish flush with frame. 

6. � Grounds: Continuous zinc-coated (galvanized) steel or extruded aluminum 
members designed to support the board writing surfa ce and clips for 
snap-on frames, map rail and chalk tray.  

7. � Clips: Manufacturer's standard as required to suppo rt frame, mullions, 
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display rail, and trough.  

C. � Boards 3660 mm (12 feet) or less in length shall be  in one piece. Larger 
units shall have one joint at center.Joints shall h ave metal spline, with 
faces in same plane and edges shall touch along ent ire length. 

D. � Finish exposed aluminum surfaces as follows:  

1. � AA 45 chemically etched medium matte, with clear an odic coating Class 
II Architectural, 0.4 mils thick (AA-M12C22A32).  

PART 3 - �EXECUTION  

3.1 � INSTALLATION, GENERAL 

A. � Install units in accordance with the manufacturer's  installation 
instructions, use concealed fasteners. 

B. � Inspect surfaces and related construction to receiv e units. Partitions shall 
have reinforcing to receive fasteners. Verify type and placement of 
reinforcement. 

C. � Do not proceed with the installation until reinforc ement is in place and 
surfaces are flat. 

D. � Assemble units as specified by the manufacturer. 

3.2 � INSTALLATION OF CHALKBOARD and markerboard 

A. � Mount board with adhesive and blocking pads spaced 16 inches on center each 
way.  

B. � Grounds designed to receive clips for snap-on trim shall be continuous and 
be secured 300 mm (12 inches) on center. Space clip s 300 mm (12 inches) on 
center. 

C. � Miter trim at corners, conceal fasteners. Modify tr im as required to conform 
to surrounding construction details. 

- - - E N D - - - 
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SECTION 10 11 23 

TACKBOARDS (N.I.C - By Owner ) 

PART 1 - �GENERAL  

1.1 � DESCRIPTION 

A. � This section specifies tackboards (bulletin boards)  and glass door bulletin 
boards and related items. 

B. � Boards may be either factory or field assembled. 

C. � Where shown, assemble both chalkboards and tackboar ds into a single unit. 

1.2 � RELATED WORK 

A. � Color of tackboard: Section 09 06 00, SCHEDULE FOR FINISHES 

1.3 � QUALITY ASSURANCE 

A. � Boards shall be the products of one manufacturer. 

1.4 � SUBMITTALS 

A. � Submit in accordance with Section 01 33 23, SHOP DR AWINGS, PRODUCT DATA AND 
SAMPLES. 

B. � Shop Drawings: Identifying all parts by name and ma terial and showing design, 
construction, installation, anchorage and relation to adjacent 
construction. 

C. � Manufacturer's Literature and Data: 

1. � Bulletin board. 

D. � Samples: 

1. � Tackboard, 300 by 300 mm (six by six inches), each color, mounted on 
backing. 

2. � Integrally colored anodized aluminum, 300 mm (six i nch) length. 

3. � Each accessory (after approval, may be used in the work). 

1.5 � APPLICABLE PUBLICATIONS 

A. � The publications listed below form a part of this s pecification to the extent 
referenced. The publications are referenced in the text by the basic 
designation only. 

B. � National Association of Architectural Metal Manufac turers (NAAMM): 

1. � AMP 500 Series Metal Finishes Manual 

2. � AMP 501  Finishes for Aluminum 

C. � American National Standards (ANSI): 

1. � Z97.1-04  Safety Glazing Materials Used in Building s - Safety 
Performance Specifications and Methods of Test 

D. � American Society for Testing and Materials (ASTM): 
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1. � B221/B221M-06 Aluminum and Aluminum Alloy Extruded Bars, Rods, Wire, 
Shapes and Tubes 

2. � C1036-06  Flat Glass 

3. � C1048-04  Heat-Treated Flat Glass-Kind HS, Kind FT Coated and 
Uncoated Glass 

4. � F104-03  Nonmetallic Gasket Materials 

E. � Composite Panel Association (CPA): 

1. � A208.1-06  Particleboard 

2. � A135.4-04  Basic Hardboard 

PART 2 - �PRODUCTS  

2.1 � BULLETIN BOARD 

A. � Bulletin board shall consist of a tackboard, snap o n aluminum frame, grounds 
and other items specified and shown.  

2.2 � FABRICATION  

A. � Materials:  

1. � Aluminum, extruded: ASTM B221. 

2. � Cork: ASTM F104, Type II, mildew resistant, Class 2 . 

3. � Backing: Hardboard, AHBA A135.4 or particleboard, C PA A208.1. 

B. � Components: 

1. � Tackboard: Cork face, 6 mm (1/4-inch) thick factory  laminated to a 
hardboard or particleboard backing of thickness req uired so that the face 
of the cork will be in the same plane as the face o f the chalkboard writing 
surface, 6 mm to 9 mm (1/4 to 3/8-inch) thick.  

2. � Frames (Trim): Extruded aluminum, 1.5 mm (0.060-inc h) thick, snap-on 
type, approximate face width 44 mm (1-3/4 inch), de pth and configuration 
as required to return to wall and engage clips.  

3. � Display Rail: Snap-on type, same materials as frame s, approximate face 
width one inch with 6 mm (1/4-inch) thick cork inse rt. 

4. � Mullions: Snap-on type, same material and face widt h as frames, designed 
to finish flush with frame. 

5. � Grounds: Continuous zinc-coated (galvanized) steel or extruded aluminum 
members designed to support the tackboard and clips  for snap-on frames, 
and map rail  

6. � Clips: Manufacturer's standard as required to suppo rt frame, mullions, 
and display rail,  

7. � Tubular Frame (For glass door bulletin board): Extr uded aluminum, 2.34 
mm (0.092 inches) thick; tubular or open back in se ction, with flanges 
for concealed attachment, designed to support door hardware and 
tackboard.  

C. � Bulletin boards 3660 mm (12 feet) or less in length  shall be in one piece. 
Larger units shall have one joint at center.  
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D. � Finish exposed aluminum surfaces as follows:  

1. � AA 45 chemically etched medium matte, with clear an odic coating Class 
II Architectural, 0.4 mils thick (AA-M12C22A32).  

PART 3 - �EXECUTION  

3.1 � INSTALLATION, GENERAL 

A. � Install units in accordance with the manufacturer's  installation 
instructions, use concealed fasteners. 

B. � Inspect surfaces and related construction to receiv e units. Partitions shall 
have reinforcing to receive fasteners. Verify type and placement of 
reinforcement. 

C. � Do not proceed with the installation until reinforc ement is in place and 
surfaces are flat. 

D. � Assemble units as specified by the manufacturer. 

3.2 � INSTALLATION OF BULLETIN BOARD: 

A. � (Except glass door bulletin boards): 

1. � Mount bulletin boards with adhesive and blocking pa ds spaced 16 inches 
on center each way.  

2. � Grounds designed to receive clips for snap-on trim shall be continuous 
and be secured 300 mm (12 inches) on center. Space clips 300 mm (12 inches) 
on center. 

3. � Miter trim at corners, conceal fasteners. Modify tr im as required to 
conform to surrounding construction details. 

- - - E N D - - - �
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SECTION 10 21 13 

TOILET COMPARTMENTS 

PART 1 - �GENERAL 

1.1 � DESCRIPTION 

A. � This section specifies solid phenolic toilet partit ions, and urinal screens. 

1.2 � RELATED WORK 

A. � Overhead structural steel supports for ceiling hung  pilasters: Section 05 
50 00, METAL FABRICATIONS. 

B. � Color of finish: Section 09 06 00, SCHEDULE FOR FIN ISHES. 

C. � Grab bars and toilet tissue holders: Section 10 28 00, TOILET, BATH, AND 
LAUNDRY ACCESSORIES. 

1.3 � SUBMITTALS 

A. � Submit in accordance with Section 01 33 23, SHOP DR AWINGS, PRODUCT DATA, 
AND SAMPLES. 

B. � Manufacturer's Literature and Data: Specified items  indicating all hardware 
and fittings, material, finish, and latching. 

C. � Shop Drawings: Construction details at 1/2 scale, s howing installation 
details, anchoring and leveling devices. 

1.4 � APPLICABLE PUBLICATIONS 

A. � Publications listed below form a part of this speci fication to the extent 
referenced. Publications are referenced in the text  by the basic designation 
only. 

B. � Federal Specifications (Fed. Spec.): 

1. � FF-B-575C Bolt, Hexagon and Square 

C. � Code of Federal Regulations (CFR): 

1. � 40 CFR 247 Comprehensive Procurement Guidelines for  Products 
Containing Recovered Materials 

D. � Commercial Item Descriptions (CID): 

1. � A-A-1925 Shield, Expansion (Nail Anchors) 

2. � A-A-60003 Partitions, Toilet, Complete 

PART 2 - �PRODUCTS 

2.1 � FABRICATION 

A. � Solid phenolic: water resistant; graffiti resistant ; non- absorbent; 
contain a minimum 30 percent post consumer recycled  plastic; Class C flame 
spread rating. 

B. � Conform to Fed. CID A-A-60003, except as modified h erein. 
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C. � Fabricate to dimensions shown or specified. 

D. � Toilet Enclosures: 

1. � Type 1, Style B (Ceiling hung) A (Floor supported).  

2. � Reinforce panels shown to receive toilet tissue hol ders or grab bars.  

3. � Upper pivots and lower hinges adjustable to hold do ors open 30 degrees. 

4. � Latching devices and hinges for handicap compartmen ts shall comply with 
ADA requirements. 

5. � Keeper: 

a. � U-slot to engage bar of throw latch. 

6. � Wheelchair Toilets: 

a. � Upper pivots and lower hinges to hold out swinging doors in closed 
position. 

b. � Provide U-type doors pulls, approximately 100 mm (f our inches) long 
on pull side. 

7. � Finish: 

a. � Finish 1 (solid phenolic) doors, pilasters, and enc losure panels as 
specified. 

E. � Urinal Screens: 

1. � Type III, Style D (wall hung). 

a. � With integral flanges and continuous, full height w all anchor plate. 

b. � Option: Full height U-Type bracket. 

c. � Wall anchor plate drilled for 4 anchors on both sid es of screen. 

2. � Screen 600 mm (24 inches) wide and Full Height. 

2.2 � FASTENERS 

A. � Partition Fasteners: CID A-A-60003. 

B. � Use toggle bolts, CID A-A-60003, for anchoring to h ollow masonry or stud 
framed walls. 

C. � Use steel bolts FS-B-575, for anchoring pilasters t o overhead steel 
supports. 

PART 3 - �EXECUTION 

3.1 � INSTALLATION 

A. � General: 

1. � Install in rigid manner, straight, plumb and with a ll horizontal lines 
level. 

2. � Conceal evidence of drilling, cutting and fitting i n finish work.  

3. � Use hex-bolts for through-bolting. 

4. � Adjust hardware and leave in freely working order. 

5. � Clean finished surfaces and leave free of imperfect ions. 



Lebanon VA Medical Center 
Behavioral Health Complex 
Lebanon, PA 17042 

May 18, 2012  
Issued for Bid  

VA Project No. 595-109  
Project No. 3468  

 

 102113-3   
�

B. � Panels and Pilasters: 

1. � Support panels, except urinal screens, and pilaster  abutting building 
walls near top and bottom by stirrup supports secur ed to partitions with 
through-bolts. 

2. � Secure stirrups to walls with two suitable anchorin g devices for each 
stirrup. 

3. � Secure panels to faces of pilaster near top and bot tom with stirrup 
supports, through-bolted to panels and machine scre wed to each pilaster. 

4. � Secure edges of panels to edges of pilasters near t op and bottom with 
"U" shaped brackets. 

5. � Where overhead braced, secure pilasters to building  walls by headrails 
clamped on or set into top of each pilaster. 

a. � Secure clamps to pilasters with two through-bolts t o each clamp. 

b. � When headrails are set into pilasters, through-bolt  them to the 
pilasters. 

c. � Support headrails on wall flange fittings secured t o building walls 
with minimum of two anchor bolts to each flange fit ting. 

C. � Urinal Screens: 

1. � Anchor urinal screen flange to walls with minimum o f four bolts both side 
of panel. 

2. � Space anchors at top and bottom and equally in betw een. 

������������������
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SECTION 10 26 00 

WALL AND DOOR PROTECTION 

PART 1 - �GENERAL  

1.1 � DESCRIPTION  

A. � This section specifies wall guards (corner guards).  

1.2 � RELATED WORK 

A. � Structural steel corner guards: Section 05 50 00, M ETAL FABRICATIONS. 

B. � Color and texture of aluminum and wood material: Se ction 09 06 00, SCHEDULE 
FOR FINISHES.  

1.3 � SUBMITTALS 

A. � Submit in accordance with Section 01 33 23, SHOP DR AWINGS, PRODUCT DATA, 
AND SAMPLES.  

B. � Shop Drawings: show design and installation details .  

C. � Manufacturer's Literature and Data:  

1. � Corner Guards.  

D. � Test Report: Showing that resilient material compli es with specified fire 
and safety code requirements.  

1.4 � DELIVERY AND STORAGE  

A. � Deliver materials to the site in original sealed pa ckages or containers 
marked with the name and brand, or trademark of the  manufacturer.  

B. � Protect from damage from handling and construction operations before, during 
and after installation.  

C. � Store in a dry environment of approximately 21° C ( 70 degrees F) for at least 
48 hours prior to installation. 

1.5 � APPLICABLE PUBLICATIONS 

A. � Publications listed below form a part of this speci fication to extent 
referenced. Publications are referenced in text by basic designation only. 

B. � American Society for Testing and Materials (ASTM): 

1. � A167-99(R2009) Stainless and Heat-Resisting Chromiu m-Nickel Steel 
Plate, Sheet, and Strip 

2. � B221-08 Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire, Shapes, 
and Tubes 

3. � D256-06 Impact Resistance of Plastics  

4. � D635-06 Rate of Burning and/or Extent and Time of B urning of 
Self-Supporting Plastics in a Horizontal Position 

5. � E84-09  Surface Burning Characteristics of Building  Materials 

C. � The National Association of Architectural Metal Man ufacturers (NAAMM):  
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1. � AMP 500-06 Metal Finishes Manual 

D. � National Fire Protection Association (NFPA): 

1. � 80-10  Standard for Fire Doors and Windows 

E. � Society of American Automotive Engineers (SAE): 

1. � J 1545-05 Instrumental Color Difference Measurement  for Exterior 
Finishes. 

F. � Underwriters Laboratories Inc. (UL): 

1. � Annual Issue Building Materials Directory  

PART 2 - �PRODUCTS  

2.1 � MATERIALS  

A. � Stainless Steel: ASTM A167, Type 304 with a #4 sati n finish. 

B. � Solid Wood Components: Shall be manufactured from p lain sawn, FAS grade 
hardwood, kiln dried to a moisture content of 6% to  10%. All wood components 
shall be factory finished. Wood components to be fi nal coated with catalyzed, 
high solids, clear conversion varnish using a two c oat process. Finish shall 
be in accordance with specified AWI finish system. Coverage shall be a 
minimum of 3-5 mils. Gloss shall be measured on 60°  gloss meter as per ASTM 
D523. 

a. � Material shall be labeled and tested by Underwriter s Laboratories or 
other approved independent testing laboratory.  

b. � Fasteners: All necessary fasteners to be supplied b y the manufacturer.  

2.2 � CORNER GUARDS 

A. � Wood/Stainless Steel Corner Guards: Surface mounted  wood corner guard with 
stainless steel facing to profile shown.  

1. � Bullnose shaped wood corner guard with 2-3/4" (69.9 mm) legs and recessed 
stainless steel cover. Provide factory fabricated e nd closure caps at 
top and bottom of surface mounted corner guards.  

2. � Flush mounted corner guards installed on any fire r ated wall shall 
maintain the fire rating of the wall. Provide fire test of proposed corner 
guard system to verify compliance.  

a. � Where insulating materials are an integral part of the corner guard 
system, the insulating materials shall be provided by the manufacturer 
of the corner guard system.  

b. � All exposed metal in fire rated assemblies shall ha ve a paintable 
finish.  

2.3 � FABRICATION 

A. � General: Fabricate wall protection systems to compl y with requirements 
indicated for designed, dimensions, detail, finish and member sizes. All 
based upon required field verified dimensions. 

B. � Fabricate components with wood joints lightly chamf ered. 

C. � Provide surfaces free of chipping, dents and other imperfections. 
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2.4 � FINISH  

PART 3 - �In accordance with NAAMM AMP 500 series INSTALLATIO N  

3.1 � EXAMINATION 

A. � Verification of conditions: Examine areas and condi tions under which work 
is to be performed and identify conditions detrimen tal to proper or timely 
completion. 

1. � Do not proceed until unsatisfactory conditions have  been corrected. 

3.2 � PREPARATION 

A. � Surface preparation: Prior to installation, clean s ubstrate to remove dirt, 
debris and loose particles. Perform additional prep aration procedures as 
required by manufacturer’s instructions. 

3.3 � INSTALLATION 

A. � Install corner guards on walls in accordance with m anufacturer's 
instructions. 

B. � Use only approved mounting hardware, and locating a ll components firmly into 
posiition, level and plumb. 

C. � Temperature at the time of installation must be bet ween 65°-75°F (18°-24°C) 
and be maintained for at least 48 hours after insta llation. 

3.4 � CLEANING 

A. � General: Immediately upon completion of installatio n, clean rails and 
accessories in accordance with manufacturer's recom mended cleaning method. 

B. � Remove surplus materials, rubbish and debris result ing from installation 
as work progresses and upon completion of work. 

3.5 � PROTECTION 

A. � Protect installed materials to prevent damage to ot her trades. Use materials 
that may be easily removed without leaving residue or permanent stains. 

- - - E N D - - - �
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SECTION 10 28 00 

TOILET, BATH, AND LAUNDRY ACCESSORIES 

PART 1 - �GENERAL 

1.1 � DESCRIPTION 

A. � This section specifies manufactured items usually u sed in dressing rooms, 
toilets, baths, locker rooms and at sinks in relate d spaces. 

B. � Items Specified: 

1. � Paper towel dispenser. 

2. � Combination paper towel dispenser and disposal unit . 

3. � Toilet tissue dispenser. 

4. � Grab Bars: (10800-1.DWG). 

5. � Shower curtain rods: (10800-2.DWG) and (10800-3.DWG ). 

6. � Towel bars. 

7. � Metal framed mirror: (10800-7.DWG). 

8. � Deck mounted soap dispenser. 

9. � Mop racks. 

10. � Stainless steel shelves, Type 45C . (10801-1.DWG) 

C. � This section also specifies custom fabricated items  used in toilets and 
related spaces. 

1.2 � RELATED WORK 

A. � Color of finishes: Section 09 06 00, SCHEDULE FOR F INISHES 

B. � Ceramic toilet and bath accessories: Section 09 30 13, CERAMIC TILING  

1.3 � SUBMITTALS 

A. � Submit in accordance with Section 01 33 23, SHOP DR AWINGS, PRODUCT DATA, 
AND SAMPLES. 

B. � Shop Drawings: 

1. � Each product specified. 

2. � Paper towel dispenser and combination dispenser and  disposal units. 

3. � Metal framed mirrors, showing shelf where required,  fillers, and design 
and installation of units when installed on ceramic  tile wainscots and 
offset surfaces. 

4. � Shower Curtain rods, showing required length for ea ch location. 

5. � Grab bars, showing design and each different type o f anchorage. 

6. � Show material and finish, size of members, and deta ils of construction, 
installation and anchorage of mop racks. 

C. � Samples: 
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1. � One of each type of accessory specified. 

2. � After approval, samples may be used in the work. 

D. � Manufacturer's Literature and Data: 

1. � All accessories specified. 

2. � Show type of material, gages or metal thickness in inches, finishes, and 
when required, capacity of accessories. 

3. � Show working operations of spindle for toilet tissu e dispensers. 

4. � Mop racks. 

E. � Manufacturer's Certificates: 

1. � Attesting that soap dispensers are fabricated of ma terial that will not 
be affected by liquid soap or aseptic detergents, P hisohex and solutions 
containing hexachlorophene. 

2. � Anodized finish as specified. 

1.4 � QUALITY ASSURANCE 

A. � Each product shall meet, as a minimum, the requirem ents specified, and shall 
be a standard commercial product of a manufacturer regularly presently 
manufacturing items of type specified. 

B. � Each accessory type shall be the same and be made b y the same manufacturer. 

C. � Each accessory shall be assembled to the greatest e xtent possible before 
delivery to the site. 

D. � Include additional features, which are not specific ally prohibited by this 
specification, but which are a part of the manufact urer's standard 
commercial product.  

1.5 � PACKAGING AND DELIVERY 

A. � Pack accessories individually to protect finish. 

B. � Deliver accessories to the project only when instal lation work in rooms is 
ready to receive them. 

C. � Deliver inserts and rough-in frames to site at appr opriate time for 
building-in. 

D. � Deliver products to site in sealed packages of cont ainers; labeled for 
identification with manufacturer's name, brand, and  contents. 

1.6 � STORAGE 

A. � Store products in weathertight and dry storage faci lity. 

B. � Protect from damage from handling, weather and cons truction operations 
before, during and after installation in accordance  with manufacturer's 
instructions. 

1.7 � APPLICABLE PUBLICATIONS 

A. � Publications listed below form a part of this speci fication to the extent 
referenced. Publications are referenced in the text  by the basic designation 
only. 
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B. � American Society for Testing and Materials (ASTM): 

1. � A167-99(R2009) Stainless and Heat-Resisting Chromiu m-Nickel Steel 
Plate, Sheet and Strip. 

2. � A176-99(R2009) Stainless and Heat-Resisting Chromiu m Steel Plate, 
Sheet, and Strip 

3. � A269-10 Seamless and Welded Austenitic Stainless St eel 
Tubing for General Service 

4. � A312/A312M-09 Seamless and Welded Austenitic Stainl ess Steel 
Pipes 

5. � A653/A653M-10 Steel Sheet, Zinc-Coated (Galvanized)  or Zinc-Iron 
Alloy-Coated (Galvannealed) by the Hot-Dip Process 

6. � B221-08 Aluminum and Aluminum-Alloy Extruded Bars, Rods, 
Wire, Shapes, and Tubes 

7. � B456-03 (R2009) Electrodeposited Coatings of Copper  Plus Nickel 
Plus Chromium and Nickel Plus Chromium 

8. � C1036-06 Flat Glass 

9. � C1048-04 Heat-Treated Flat Glass-Kind HS, Kind FT C oated and 
Uncoated Glass 

10. � D635-10 Rate of Burning and/or Extent and Time of B urning 
of Self Supporting Plastics in a Horizontal Positio n 

11. � F446-85 (R2009) Consumer Safety Specification for G rab Bars and 
Accessories Installed in the Bathing Area. 

C. � The National Association of Architectural Metal Man ufacturers (NAAMM): 

1. � AMP 500 Series Metal Finishes Manual 

D. � American Welding Society (AWS): 

1. � D10.4-86 (R2000) Welding Austenitic Chromium-Nickel  Stainless 
Steel Piping and Tubing  

E. � Federal Specifications (Fed. Specs.): 

1. � A-A-3002 Mirrors, Glass 

2. � FF-S-107C (2) Screw, Tapping and Drive 

3. � FF-S-107C Screw, Tapping and Drive. 

4. � WW-P-541E(1)  Plumbing Fixtures (Accessories, Land Use) Detail 
Specification 

PART 2 - �PRODUCTS 

2.1 � MATERIALS 

A. � Aluminum: ASTM B221, alloy 6063-T5 and alloy 6463-T 5. 

B. � Stainless Steel:  

1. � Plate or sheet: ASTM A167, Type 302, 304, or 304L, except ASTM A176 where 
Type 430 is specified, 0.0299-inch thick unless oth erwise specified. 

2. � Tube: ASTM A269, Alloy Type 302, 304, or 304L. 
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C. � Stainless Steel Tubing: ASTM A269, Grade 304 or 304 L, seamless or welded. 

D. � Stainless Steel Pipe: ASTM A312; Grade TP 304 or TP  304L. 

E. � Steel Sheet: ASTM A653, zinc-coated (galvanized) co ating designation G90. 

F. � Glass: 

1. � ASTM C1036, Type 1, Class 1, Quality q2, for mirror s, and for mirror doors 
in medicine cabinets. 

2. � ASTM C1048, Kind FT, Condition A, Type 1, Class 1 ( use in Mental Health 
and Behavior Nursing Unit Psychiatric Patient Areas  and Security 
Examination Rooms where mirrors and glass are speci fied).  

G. � Vinyl Covering: ASTM D3690, Vinyl coated fabric, Cl ass A. 

H. � Plywood: PS1, Grade CD. 

2.2 � FASTENERS 

A. � Concealed Fasteners: Steel, hot-dip galvanized (exc ept in high moisture 
areas such as showers or bath tubs use stainless st eel). 

B. � Toggle Bolts: For use in hollow masonry or frame co nstruction. 

C. � Hex bolts: For through bolting on thin panels. 

D. � Expansion Shields: Lead or plastic as recommended b y accessory manufacturer 
for component and substrate for use in solid masonr y or concrete. 

E. � Screws:  

1. � ASME B18.6.4. 

2. � Fed Spec. FF-S-107, Stainless steel Type A. 

F. � Adhesive: As recommended by manufacturer for produc ts to be joined. 

2.3 � FINISH 

A. � In accordance with NAAMM AMP 500 series. 

B. � AA-M32  Mechanical finish, medium satin.  

1. � Stainless Steel: NAAMM AMP 503, finish number 4. 

2. � Ferrous Metal: 

a. � Shop Prime: Clean, pretreat and apply one coat of p rimer and bake. 

b. � Finish: Over primer apply two coats of alkyd or phe nolic resin enamel, 
and bake. 

2.4 � FABRICATION - GENERAL 

A. � Welding, AWS D10.4. 

B. � Grind dress, and finish welded joints to match fini sh of adjacent surface. 

C. � Form exposed surfaces from one sheet of stock, free  of joints. 

D. � Provide steel anchors and components required for s ecure installation. 

E. � Form flat surfaces without distortion. Keep exposed  surfaces free from 
scratches and dents. Reinforce doors to prevent war p or twist. 

F. � Isolate aluminum from dissimilar metals and from co ntact with building 
materials as required to prevent electrolysis and c orrosion. 
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G. � Hot-dip galvanized steel, except stainless steel, a nchors and fastening 
devices. 

H. � Shop assemble accessories and package with all comp onents, anchors, 
fittings, fasteners and keys. 

I. � Key items alike. 

J. � Provide templates and rough-in measurements as requ ired. 

K. � Round and deburr edges of sheets to remove sharp ed ges. 

2.5 � PAPER TOWEL DISPENSERS  

A. � Surface mounted type with sloping top. 

B. � Dispensing capacity for 300 sheets of any type of p aper toweling. 

C. � Fabricate of stainless steel. 

D. � Provide door with continuous hinge at bottom, and e ither spring tension cam 
lock or tumbler lock, keyed alike, at top and a ref ill sight slot in front. 

2.6 � COMBINATION PAPER TOWEL DISPENSER AND DISPOSAL UNITS 

A. � Recessed type. 

B. � Dispensing capacity for 400 sheets of any type of p aper toweling. 

C. � Fabricate of stainless steel. 

D. � Form face frames, from one piece. 

E. � Provide each door with continuous stainless steel p iano hinge and tumbler 
lock, keyed alike. 

F. � Provide removable waste receptacle approximately 40  liter (10.5 gallon) 
capacity, fabricated of 0.45 mm (0.018-inch) thick stainless steel. 

2.7 � TOILET TISSUE DISPENSERS 

A. � Double roll surface mounted type. 

B. � Mount on continuous backplate. 

C. � Removable spindle ABS plastic or chrome plated plas tic. 

D. � Wood rollers are not acceptable. 

2.8 � GRAB BARS 

A. � Fed. Spec WW-P-541/8B, Type IV, bars, surface mount ed, Class 2, grab bars 
and ASTM F446. 

B. � Fabricate of either stainless steel or nylon coated  steel, except use only 
one type throughout the project: 

1. � Stainless steel: Grab bars, flanges, mounting plate s, supports, screws, 
bolts, and exposed nuts and washers. 

C. � Concealed mount, except grab bars mounted at floor,  swing up and on metal 
toilet  shower  partitions. 

D. � Bars: 

1. � Fabricate from 38 mm (1-1/2 inch) outside diameter tubing. 

a. � Stainless steel, minimum 1.2 mm (0.0478 inch) thick . 
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2. � Fabricate in one continuous piece with ends turned toward walls, except 
swing up and where grab bars are shown continuous a round three sides of 
showers, bars may be fabricated in two sections, wi th concealed slip joint 
between. 

3. � Continuous weld intermediate support to the grab ba r. 

4. � Swing up bars manually operated. Designed to preven t bar from falling 
when in raised position. 

E. � Flange for Concealed Mounting: 

1. � Minimum of 2.65 mm (0.1046 inch) thick, approximate ly 75 mm (3 inch) 
diameter by 13 mm (1/2 inch) deep, with provisions for not less than three 
set screws for securing flange to back plate. 

2. � Insert grab bar through center of the flange and co ntinuously weld 
perimeter of grab bar flush to back side of flange.  

F. � Back Plates: 

1. � Minimum 2.65 mm (0.1046 inch) thick metal. 

2. � Fabricate in one piece, approximately 6 mm (1/4 inc h) deep, with diameter 
sized to fit flange. Provide slotted holes to accom modate anchor bolts. 

3. � Furnish spreaders, through bolt fasteners, and cap nuts, where grab bars 
are mounted on solid phenolic partitions. 

2.9 � SHOWER CURTAIN RODS 

A. � Stainless steel tubing, ASTM A569, minimum 1.27 mm (0.050 inch) wall 
thickness, 32 mm (1 1/4 inch) outside diameter. 

B. � Flanges, stainless steel rings, 66 mm (2 5/8 inch) minimum outside diameter, 
with 2 holes opposite each other for 6 mm (1/4 inch ) stainless steel fastening 
bolts. Provide a set screw within the curvature of each flange for securing 
the rod. 

C. � Shower curtain rods in Mental Health and Behavioral  Units: 

1. � Chrome plated plastic rods capable of supporting 22 .6 Kg (50 pounds) 
before pulling free of wall flanges. 

2.10 � TOWEL BARS 

A. � Fed. Spec. WW-P-541/8B, Type IV, Bar, Surface mount ed; Class 1, towel. 

B. � Either stainless steel, or chromium plated copper a lloy. 

C. � Bar Length: 450 and 600 mm (18 and 24 inches) as sh own. 

D. � Finish of brackets or supports same as bar. 

2.11 � METAL FRAMED MIRRORS 

A. � Spec. A-A-3002 metal frame; stainless steel, type 3 02 or 304.  

B. � Mirror Glass: 

1. � Minimum 6 mm (1/4 inch) thick. 

2. � Set mirror in a protective vinyl glazing tape. 

3. � Use tempered glass for mirrors in Mental Health and  Behavioral Nursing 
units. 
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C. � Frames: 

1. � Channel or angle shaped section with face of frame not less than 9 mm 
(3/8 inch) wide. Fabricate with square corners. 

2. � Use either 0.9 mm (0.0359 inch) thick stainless ste el, chrome finished 
steel, or extruded aluminum, with clear anodized fi nish 0.4 mils thick. 

3. � Filler: 

a. � Where mirrors are mounted on walls having ceramic t ile wainscots not 
flush with wall above, provide fillers at void betw een back of mirror 
and wall surface. 

b. � Fabricate fillers from same material and finish as the mirror frame, 
contoured to conceal the void behind the mirror at sides and top. 

D. � Back Plate: 

1. � Fabricate backplate for concealed wall hanging of e ither zinc-coated, 
or cadmium plated 0.9 mm (0.036 inch) thick sheet s teel, die cut to fit 
face of mirror frame, and furnish with theft resist ant concealed wall 
fastenings. 

2. � Use set screw type theft resistant concealed fasten ing system for 
mounting mirrors. 

E. � Mounting Bracket:  

1. � Designed to support mirror tight to wall. 

2. � Designed to retain mirror with concealed set screw fastenings. 

2.12 � DECK MOUNTED SOAP DISPENSERS 

A. � Automatic Lavatory-Mounted Soap Dispenser. 

B. � Spout Cover Assembly — Bright Polished chrome plate d plastic with LED light 
indicators. Red blinking LED indicates soap level i s low, Yellow blinking 
LED indicates battery life is low. Equipped with in tegral plastic shank. 

C. � Motor Assembly — Water resistant, plastic construct ion, fits onto bottom 
of shank and top of soap refill.  

D. � Battery Pack — Water resistant, plastic material, h olds 4 Alkaline "D" Cell 
Batteries. 

E. � Soap Refill — Translucent, shatter-resistant polyet hylene bottle. Includes 
new supply tube and pumpmechanism in each refill. 

1. � Soap Capacity - 54-fl oz.  

2. � Soap Dispensing Capacity - Controlled amount (0.8ml ) of Hand Soap 

2.13 � MOP RACKS 

A. � Minimum 1.0M (40 inches) long with five holders. 

B. � Clamps: 

1. � Minimum of 1.3 mm (0.050-inch) thick stainless stee l bracket retaining 
channel with a hard rubber serrated cam; pivot moun ted to channel. 

2. � Clamps to hold handles from 13 mm (1/2-inch) minimu m to 32 mm (1-1/4 inch) 
maximum diameter. 



Lebanon VA Medical Center 
Behavioral Health Complex 
Lebanon, PA 17042 

May 18, 2012  
Issued for Bid  

VA Project No. 595-109  
Project No. 3468  

 

 102800-8   
�

C. � Support: 

1. � Minimum of 1 mm (0.0375 inch) thick stainless steel  hat shape channel 
to hold clamps away from wall as shown.  

2. � Drill wall flange for 3 mm (1/8 inch) fasteners abo ve and below clamp 
locations. 

D. � Secure clamps to support with oval head machine scr ews or rivets into 
continuous reinforcing back of clamps. 

E. � Finish on stainless Steel: AMP 503-No. 4. 

2.14 � STAINLESS STEEL SHELVES, TYPES  45C . 

A. � Fabricate shelves and brackets to design shown of 1 .2 mm (0.0478-inch) thick 
stainless steel. 

B. � Round and finish smooth projecting corners of shelv es and edge corners of 
brackets. Drill brackets for 6 mm (1/4-inch) anchor  bolts. 

C. � Screw or weld brackets to shelves. 

PART 3 - �EXECUTION 

3.1 � PREPARATION 

A. � Before starting work notify Resident Engineer in wr iting of any conflicts 
detrimental to installation or operation of units. 

B. � Verify with the Resident Engineer the exact locatio n of accessories. 

3.2 � INSTALLATION 

A. � Set work accurately, in alignment and where shown. Items shall be plumb, 
level, free of rack and twist, and set parallel or perpendicular as required 
to line and plane of surface. 

B. � Toggle bolt to steel anchorage plates in frame part itions or hollow masonry. 

C. � Install accessories in accordance with the manufact urer's printed 
instructions and ASTM F446. 

D. � Install accessories plumb and level and securely an chor to substrate. 

E. � Install accessories in a manner that will permit th e accessory to function 
as designed and allow for servicing as required wit hout hampering or 
hindering the performance of other devices. 

F. � Position and install dispensers, and other devices in countertops, clear 
of drawers, permitting ample clearance below counte rtop between devices, 
and ready access for maintenance as needed. 

G. � Align mirrors, dispensers and other accessories eve n and level, when 
installed in battery. 

H. � Install accessories to prevent striking by other mo ving, items or 
interference with accessibility. 

I. � Install wall mirrors in Mental Health and Behaviora l Units with tamper 
resistant screws that are flush mounted so that the y will not support a rope 
or material for hanging. 
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3.3 � SCHEDULE OF ACCESSORIES 

A. � See drawings. 

3.4 � CLEANING 

A. � After installation, clean as recommended by the man ufacturer and protect 
from damage until completion of the project. 

- - - E N D - - - �
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SECTION 10 44 13 

FIRE EXTINGUISHER CABINETS 

PART 1 - �GENERAL  

1.1 � DESCRIPTION 

A. � This section covers recessed fire extinguisher cabi nets. 

1.2 � RELATED WORK 

A. � Acrylic glazing: Section 08 80 00, GLAZING. 

1.3 � SUBMITTALS 

A. � Submit in accordance with Section 01 33 23, SHOP DR AWINGS, PRODUCT DATA, 
AND SAMPLES. 

B. � Manufacturer's Literature and Data: Fire extinguish er cabinet including 
installation instruction and rough opening required . 

1.4 � APPLICATION PUBLICATIONS 

A. � The publications listed below form a part of this s pecification to the extent 
referenced. The publications are referenced in the text by the basic 
designation only. 

B. � American Society of Testing and Materials (ASTM): 

1. � D4802-10 Poly (Methyl Methacrylate) Acrylic Plastic  Sheet 

PART 2 - �PRODUCTS  

2.1 � FIRE EXTINGUISHER CABINET 

A. � Recessed type with flat trim of size and full clear  acrylic door. 

1. � Inside box dimensions: 27 inch high, 12 inch wide, 8 inch deep. 

2. � Outside trim dimension: 30.5 inch high, 15.5 inch w ide.  

2.2 � FABRICATION 

A. � Form body of cabinet from 0.9 mm (0.0359 inch) thic k sheet steel.  

B. � Fabricate door and trim from 1.2 mm (0.0478 inch) t hick sheet steel with 
all face joints fully welded and ground smooth. 

1. � Glaze doors with 6 mm (1/4 inch) thick ASTM D4802, clear acrylic sheet, 
Category B-1, Finish 1. 

2. � Design doors to open 180 degrees. 

3. � Provide continuous hinge, pull handle, and adjustab le roller catch. 

2.3 � FINISH 

A. � Finish interior of cabinet body with baked-on semig loss white enamel. 

B. � Finish door, frame with manufacturer's standard bak ed-on prime coat suitable 
for field painting. 
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PART 3 - �EXECUTION 

A. � Install fire extinguisher cabinets in prepared open ings and secure in 
accordance with manufacturer's instructions. 

B. � Install cabinet so that bottom of cabinet is 975 mm  (39 inches) above finished 
floor. 

- - - E N D - - - �
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SECTION 12 24 00 

WINDOW SHADES (N.I.C. By Owner)  

PART 1 - �GENERAL  

1.1 � DESCRIPTION 

A. � Cloth shades, vertical blinds and venetian blinds a re specified in this 
section. Window shades shall be furnished complete,  including brackets, 
fittings and hardware.  

1.2 � RELATED WORK  

A. � Color of shade cloth : Section 09 06 00, SCHEDULE F OR FINISHES.  

B. � Lightproof Shades: Section 12 24 21, LIGHTPROOF SHA DES. 

1.3 � QUALITY CONTROL 

A. � Manufacturer's Qualification: Bottom-Up and vertica l blind manufacturer 
shall provide evidence that the manufacture of blin ds are a major product, 
and that the blinds have performed satisfactorily o n similar installations. 

1.4 � SUBMITTALS 

A. � Submit in accordance with Section 01 33 23, SHOP DR AWINGS, PRODUCT DATA, 
AND SAMPLES. 

B. � Samples: 

1. � Shade cloth, each type, 600 mm (24 inch) square, in cluding cord and ring, 
showing color, finish and texture. 

C. � Manufacturer's literature and data; showing details  of construction and 
hardware for: 

1. � Cloth and window shades 

1.5 � APPLICABLE PUBLICATIONS 

A. � The publications listed below form a part of this s pecification to the extent 
referenced. The publications are referenced to in t he text by the basic 
designation only. 

B. � Federal Specifications (Fed. Spec.): 

1. � AA-V-00200B Venetian Blinds, Shade, Roller, Window,  Roller, Slat, 
Cord, and Accessories  

C. � American Society for Testing and Materials (ASTM): 

1. � A167-99 (R2004) Stainless and heat-Resisting Chromi um- Nickel 
Steel Plate, Sheet and Strip 

2. � B221/B221M-07 Aluminum-Alloy Extruded Bars, Rods, W ire, 
Shapes, and Tubes 

3. � D635-06 Rate of Burning and/or Extent and Time of 
Burning of Self-Supporting Plastics in a Horizontal  Position  

4. � D648-07 Deflection Temperature of Plastics Under 



Lebanon VA Medical Center 
Behavioral Health Complex 
Lebanon, PA 17042 

May 18, 2012  
Issued for Bid  

VA Project No. 595-109  
Project No. 3468  

 

 122400-2   
�

Flexural Load in the Edgewise Position 

5. � D1784 Rev.A-06 Rigid Poly (Vinyl Chloride) (PVC) Co mpounds 
and Chlorinated Poly (Vinyl Chloride) (CPVC) Compou nds 

PART 2 - �PRODUCTS  

2.1 � Manufacturers 

A. � Basis of Design Product: Lutron Sivoia QS with Hype rion 

B. � System Description: 

1. � Ultra-quiet, precision-controlled electronic drive unit housed inside 
roller tube, controlling shade movement. 

2. � Audible noise: Maximum 44 dBA measured 3 feet from electronic drive unit. 
No audible clicks when motor starts or stops. 

3. � Allow for maximum of 100 devices including roller s hades, skylight 
shades, drapery tracks, keypads, lighting controls,  and power supplies. 

4. � Allow for 100 zones including roller shades, skylig ht shades, drapery 
tracks, and lighting zones. 

5. � Operate independently, without use of external grou p controllers. 

6. � Control shade speed for tracking within plus or min us 0.0625 inchy 
throughout entire travel. 

7. � Include 10 year power failure memory for preset sto ps, open and close 
limits, shade grouping and subgrouping, and system configuration. 

8. � Integrate directly with skylight shades, roman shad es and drapery tracks 
incorporating electronic drive units.  

9. � Systems with multiple electronic drive units electr onically synchronized 
to start, stop and move in unison. 

C. � Grouping: 

1. � Keypads and contact closure inputs can control any electronic drive unit 
without separate group controller. 

2. � System groups and subgroups configured at point of control without 
rewiring and without access to electronic drive uni t. 

3. � System may contain multiple electronic drive units.  

4. � Keypads and interfaces able to operate any group or  subgroup of electronic 
drive units. 

D. � Integration: 

1. � Electronic drive units integrate with lighting cont rols by same 
manufacturer without interfaces. 

E. � System Controls: 

1. � Shades controlled by built-in shade columns on ligh ting control or by 
keypad. 

2. � Electronic drive units, keypads, and lighting contr ols contain 
microprocessors, allowing high level programming fr om any source. 

3. � System devices, including shades and lighting contr ols, connected 
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through common communication link. 

F. � Automated Shade Control Software: 

1. � Primary Goals of the shade control system are: 

a. � Uses open loop solar adaptive algorithm to minimize  the penetration 
depth of direct sunlight based on seasonal solar va riation. System 
must account for seasonal changes in the sun’s loca tion. 

b. � Provide manual override capability for occupants vi a wall mounted 
keypad or simple remote control 

c. � Provide automatic override capability on dark cloud y days 

d. � Provide at minimum 24 repeatable and precise shade positions 

e. � Maximize occupants connectivity with outdoors by op timizing view 

f. � Shades along same façade will, start, stop and trac k in unison to 
maintain a consistent exterior aesthetic 

g. � Provide a preset, also referred to as visor positio n, to limit maximum 
amount of light entering a space  

G. � Hardware: 

1. � Provide Single Processor with operation of solar tr acking program through 
non-windows based operating system provided in one panel. 

2. � RS-232 or Contact Closure Control of shading system  is not accepted. 

3. � All control hardware (processor, control stations, motorized window 
treatments) to be provided in Division 12. 

H. � Control Software: 

1. � Control software shall incorporate solar tracking s oftware that: 

a. � Calculates the sun’s position in the sky relative t o the building and 
then calculates when shade movement is necessary by  façade. 

b. � Calculates the position of the shade to limit direc t sunlight 
penetration to a predetermined limit 

c. � Control software shall be controlled using the foll owing inputs for 
start up: 

1) � Building location 

2) � Façade orientation 

3) � Window Dimensions 

4) � Solar depth of penetration 

5) � Number of shade movements per day 

6) � Visor position of shades 

d. � Control software shall require minimal long term ma intenance and 
service.  System will not require user to make dail y changes to 
programming or overall system functionality, unless  desired by the 
owner. Control software shall not be accessible fro m manufacturer’s 
or third party IT network and be self contained on the User’s LAN. 
Systems that are accessible from third party or man ufacturer’s network 
will not be accepted. 
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e. � User Interface 

1) � PC Graphic User Interface: User Interface will prov ide access to 
all adjustable parameters of solar depth of penetra tion and number 
of shade movements per day 

2) � Override: 

a) � Manual: Temporary override of the control program s hall be 
capable through optional manual keypads.   

b) � Keypads shall be capable of providing manual contro l of shades 
in a particular area. 

I. � System Performance: 

1. � One-touch control of shades by means of keypad, lig hting control, or 
infrared remote. 

2. � Capable of stopping within accuracy of 0.125 inch a t any point between 
open and close limits. 

3. � Store over 250 programmable stop points, including open, close, and any 
other position. 

4. � Presets set by 5-second button push and hold from k eypad, lighting 
control, or handheld remote control. 

5. � Motorized Shades to be powered by 24VDC power panel s. 

6. � Open and close limits programmable from electronic drive unit, lighting 
control, wall-mounted keypad, or handheld remote co ntrol. 

7. � System components electro static discharge protecte d. 

2.2 � ROLLER SHADES  

A. � Mounting: 

1. � Brackets to provide symmetrical light gaps of 0.75 inch on each side of 
shade. 

2. � Roller shade leveling adjustment allowing leveling adjustment while 
roller shades are mounted to brackets. 

3. � Allow side-to-side adjustment up to 0.375 inch on e ach side while shade 
is mounted to bracket. 

4. � Projection adjustment up to 0.50 inch. 

5. � Provide universal mounting brackets for wall, ceili ng, and jamb mounting. 

6. � Two-piece mounting bracket providing level, project ion and shade 
centering adjustments from mounting bracket. 

7. � Provide dual brackets permit two shades rollers to be mounted in same 
opening.  

8. � Coupling: 

a. � Single electronic drive unit capable of driving mul tiple shades with 
coupling pin. 

b. � Pin allows for precision adjustment of bottom bar l evels without 
removing roller from installed point or fabric from  roller tube. 

B. � Shade Tube: Fabric connected to tube using double s ided adhesive strip with 
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minimum of one turn of fabric on roller before work ing section of fabric 
starts. 

C. � Fabric: 

1. � Pass NFPA 701 large and small scale tests. 

2. � Where applicable, seal shade fabric or treat PVC-co ated fabric edges to 
preven fraying. 

3. � MInimum 5 mm "No Growth Contact Area", tested to AS TM G22 for ATCC6538 
(Staphylococcus aureus) and ATCC13388 (Pseudomonas aeroginosa). 

4. � No growth, tested to ASTM G21 for ATCC9642, ATCC934 8, and ATCC9645. 

5. � Fabric selection: Solar and Room darkening, color t o be selected from 
manufacturer's standards. 

D. � Bottom Bar: 1 inch wide x 0.1875 inch thick extrude d aluminum enclosed on 
all sides in thermally sealed pocket across bottom of shading fabric. 

1. � Provide flexible bottom hembar on all botoom-up sha des to prevent shades 
from being visible in the "open" status. 

E. � Provide bottom-up and top-down roller shades from s ingle manufacturer. 

2.3 � ACCESSORIES 

A. � Wall Mounted Controls: 

1. � Low voltage keypads with faceplates attached withou t visible means of 
attachments, product color to match NEMA WD1, with backlit buttons. 

2. � Visible parts ultraviolet color stabilized, tested to ASTM D4674. 

3. � Type: Three button with raise/lower. 

2.4 � MATERIALS 

A. � Shade Cloth:[ translucent ][ opaque.] 

B. � Staples (For Cloth Window Shades): Nonferrous metal  or zinc-coated steel. 

C. � Stainless Steel: ASTM A167  

D. � Cords for Venetian Blinds: No. 4 braided nylon or N o. 4-1/2 braided cotton 
having not less than 175 pounds breaking strength. 

E. � Extruded Aluminum: ASTM B221/B221M. 

2.5 � FASTENINGS 

A. � Zinc-coated or cadmium plated metal, aluminum or st ainless steel fastenings 
of proper length and type. Except as otherwise spec ified, fastenings for 
use with various structural materials shall be as f ollows: 

 
Type of Fastening  Structural Material  
Wood screw  Wood  

Tap screw  Metal  
Case-hardened, 
self-tapping screw  

Sheet Metal  

Screw or bolt in 
expansion shields  

Solid masonry  

Toggle bolts  Hollow blocks, 
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wallboard and plaster 
 

2.6 � FABRICATION 

A. � Fabricate cloth shades to fit measurements of finis hed openings obtained 
at site. 

B. � Cloth Window Shades: Rolling type, constructed of s hade cloth mounted on 
rollers. Shade cloth shall have plain sides, and wi th hem at bottom to 
accommodate wood slat. Separate shades are required  for each individual sash 
within opening. Length of shades shall exceed heigh t of window approximately 
300 mm (12 inches) measured from head to sill, in a ddition to material 
required to make-up hem: 

1. � Provide rollers with spindles, nylon bearings, temp ered steel springs, 
and all other related accessories required for posi tive action. Provide 
rollers of diameter recommended by shade manufactur er. Staple shade cloth 
to wood rollers to prevent wrinkling or folding, an d on line parallel 
to axis of rollers so that shade will hang plumb. S pace staples not over 
90 mm (3-1/2 inches) on centers. Use of tacks is pr ohibited. 

2. � Wood slats shall be smooth, tapered, and inserted i n the bottom hem of 
the shade cloth. 

3. � Eyelets shall have clear openings large enough to a ccommodate cords. 
Edges of eyelets shall not cut into cloth when set.  

4. � Cords shall be of sufficient length to permit shade s to be drawn to bottom 
of opening with ends looped and held with cord ring s. Attach cords to 
hems through metal eyelets in center of slats in bo ttom hems. 

PART 3 - �EXECUTION  

3.1 � INSTALLATION  

A. � Cloth Window Shades: Mount window shades on end of face brackets, set on 
metal gussets, or casing of windows as required. Pr ovide extension face 
brackets where necessary at mullions.  

1. � Locate rollers in level position as high as practic able at heads of 
windows to prevent infiltration of light over rolle rs. 

2. � Where extension brackets are necessary, on mullions  or elsewhere, for 
alignment of shades, provide metal lugs, and rigidl y anchor lugs and 
brackets. 

3. � Place brackets and rollers so that shades will not interfere with window 
and screen hardware. 

4. �  Mount shades at wire mesh window guards on head ra ils of hinged frame.  

5. �  Mount shades at detention, or protection screens o n head rail (room side) 
of hinged frame, with face brackets located approxi mately 38 mm (1-1/2 
inches) from outside edges.  

6. � Shade installation methods not specifically describ ed, are subject to 
approval of Resident Engineer. 

- - - E N D - - - �
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SECTION 12 32 00 

MANUFACTURED WOOD CASEWORK 

PART 1 - �GENERAL  

1.1 � DESCRIPTION 

A. � This section specifies plastic laminate casework as  detailed on the 
drawings, including related components and accessor ies required to form 
integral units. Wood casework items shown on the dr awings, but not specified 
below shall be included as part of the work under t his section, and applicable 
portions of the specification shall apply to these items. Each like item 
of casework shall be of the same design and by one manufacturer.  

B. � Where shown, provide plastic laminate casework item s as follows:  

1. �  Cabinets  and  counters. 

1.2 � RELATED WORK 

A. � Custom Casework: Section 06 20 00, FINISH CARPENTRY . 

B. � Color and Finish of Plastic Laminate: Section 09 06  00, SCHEDULE FOR 
FINISHES.  

C. � Lavatories and Plumbing in Casework: Section 22 40 00, PLUMBING FIXTURES.  

1.3 � MANUFACTURER'S QUALIFICATIONS 

1. � The fabrication of casework shall be by a manufactu rer who produces 
casework similar to the casework specified and show n.  

1.4 � SUBMITTALS 

A. � Submit in accordance with Section 01 33 23, SHOP DR AWINGS, PRODUCT DATA, 
AND SAMPLES. 

B. � Manufacturer's Literature and Data:  

1. � Sinks, trim and fittings. 

2. � Locks for doors and drawers  

3. � Adhesive cements  

C. � Samples:  

1. � Counter top, solid surface, 150 mm (six inch) squar e. 

D. � Shop Drawings (1/2 full size):  

1. � All casework, showing details of construction, incl uding materials, 
hardware and accessories. 

2. � Cabinets and counters showing faucets in connection  with sink bowls, and 
electrical fixtures and receptacles which are mount ed on cabinets and 
counters.  

3. � Fastenings and method of installation. 
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1.5 � APPLICABLE PUBLICATIONS 

A. � The publications listed below form a part of this s pecification to the extent 
referenced. The publications are referenced in the text by basic designation 
only.  

B. � American Society for Testing and Materials (ASTM): 

1. � A167-99 (R2004) Stainless and Heat-Resisting chromi um- Nickel 
Steel Plate, Sheet and Strip 

2. � A1008-07 Steel, Sheet, Cold-Rolled, Carbon, Structu ral, 
High Strength Low Alloy 

3. � C1036-06 Flat Glass 

C. � Composite Panel Association (CPA): 

1. � A208.1-99  Particleboard. 

D. � U.S. Department of Commerce Product Standards (Prod . Std): 

1. � PS1-95   Construction And Industrial Plywood. 

E. � Hardwood, Plywood and Veneer Association (HPVA): 

1. � HP.1-04  Hardwood and Decorative Plywood 

F. � Architectural Woodwork Institute (AWI): 

1. � Architectural Woodwork Quality Standards, Guide Spe cifications Quality 
Certification Program - 1999. 

G. � American Society of Mechanical Engineers (ASME): 

1. � A112.18.1-05  Plumbing Fixture Fittings. 

H. � National Electrical Manufacturers Association (NEMA ): 

1. � LD3-05   High Pressure Decorative Laminates. 

2. � Performance, Application Fabrication and Installati ons of High-Pressure 
Decorative Laminates. 

I. � Hardwood Plywood and Veneer Association 

1. � HP-1 Hardwood and Decorative Plywood 

PART 2 - �PRODUCTS  

2.1 � PLASTIC LAMINATE 

A. � NEMA LD-3. 

B. � Exposed decorative surfaces including countertops, both sides of cabinet 
doors, and for items having plastic laminate finish . General purpose Type 
HGL. 

C. � Cabinet Interiors Including Shelving: Both of follo wing options to comply 
with NEMA, LD3.1 as a minimum. 

1. � Resin impregnated decorative paper thermally fused to particle board. 

D. � Backing sheet on bottom of plastic laminate covered  wood tops. Backer Type 
BKL. 
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2.2 � PLYWOOD, SOFTWOOD 

A. � Prod. Std. PS1, five ply construction from 13 mm to  28 mm (1/2 inch to 1-1/8 
inch) thickness, and seven ply for 31 mm (1 1/4 inc h) thickness. 

2.3 � PARTICLEBOARD 

A. � CPA A208.1, Type 1, Grade 1-M-3. 

2.4 � RUBBER OR VINYL BASE 

A. � Cove (for resilient floor); 100 mm (4 inch) high, 3  mm (1/8 inch) thick, 
flexible to conform to irregularities in walls, par titions and floors, 
Unless noted otherwise.  

2.5 � PLUMBING FIXTURES 

A. � ASME A112.18.1, except die-cast zinc-alloy material  is not acceptable.  

2.6 � HARDWARE 

A. � Where pin tumbler locks are specified, disc tumbler  lock "Duo A", with brass 
working parts and case, as manufactured by the Illi nois Lock Company will 
be an acceptable substitute. Locks for each type ca sework, shall be keyed 
differently and shall be master-keyed for each type  service, such as Nurses, 
Psychiatric, and Administration. Provide two keys f or each lock. Exposed 
hardware, except as otherwise specified, shall be s atin finished chromium 
plated brass or nickel plated brass.  

B. � Marking of Locks and Keys:  

1. � The name of the manufacturer, or trademark by which  manufacturer can 
readily be identified, legibly marked on each lock.   

2. � The key change number marked on the exposed face of  lock, and also stamped 
on each key.  

3. � Key change numbers shall provide sufficient informa tion for replacement 
of the key by the manufacturer.  

C. � Hinged Doors:  

1. � Doors 900 mm (36 inches) and more in height shall h ave three hinges and 
doors less than 900 mm (36 inches) in height shall have two hinges. Each 
door shall close against two rubber bumpers.  

2. � Hinges: Fabricate hinges with minimum 2 mm (0.072 i nch) thick chromium 
plated steel leaves, and with minimum 3.5 mm (0.139  inch) diameter 
stainless steel pin. Hinges shall be five knuckle d esign with 63 mm (2-1/2 
inch) high leaves and hospital type tips.  

3. � Fasteners: Provide full thread wood screws to faste n hinge leaves to door 
and cabinet frame. Finish screws to match finish of  hinges.  

D. � Locks:  

1. � Cylinder type pin tumbler.  

2. � Equip doors and drawers where shown with locks.  

E. � Drawer and Door Pulls:  

1. � Doors and drawers shall have flush pulls, fabricate d of either chromium 
plated brass, chromium plated steel, stainless stee l, or anodized 



Lebanon VA Medical Center 
Behavioral Health Complex 
Lebanon, PA 17042 

May 18, 2012  
Issued for Bid  

VA Project No. 595-109  
Project No. 3468  

 

 123200-4   
�

aluminum. 

F. � Drawer Slides:  

1. � Full extension steel slides with nylon ball-bearing  rollers.  

2. � Slides shall have positive stop.  

3. � Equip drawers with rubber bumpers.  

G. � Sliding Doors:  

1. � Plastic guides are not acceptable.  

2. � Each door shall have rubber silencers set near top and bottom of each 
jamb. 

H. � Shelf Standards (Except For Fixed Shelves):  

1. � Bright zinc-plated steel for recessed mounting with  screws, 16 mm (5/8 
inch) wide by 5 mm (3/16 inch) high providing 13 mm  (1/2 inch) adjustment, 
complete with shelf supports.  

I. � Gate Bolt:  

1. � Surface mounted barrel type with strike. 

J. � Hinged Gates:  

1. � Gates shall have two double-acting hinges , size as  required.  

2.7 � FABRICATION 

A. � Casework shall be of the flush overlay design and, except as otherwise 
specified, be of premium grade construction and of component thickness in 
conformance with AWI Quality Standards. 

B. � Fabricate casework of plastic laminated covered ply wood or particleboard 
as follows:  

1. � Where shown, all semi-concealed surfaces shall be p lastic laminated.  

2. � Horizontal and vertical reveals between doors and d rawer for reveal 
overlay design shall be 19 mm (3/4 inch) unless oth erwise shown. 

C. � Electrical Fixtures, Receptacles, Wiring and Juncti on Boxes required for 
Fixtures and Receptacles:  

1. � For electrical lighting fixtures, see drawings. 

2. � For electric receptacles and lighting fixtures inst alled below or 
adjacent to wall cabinets or above counter tops, se e electrical sections 
or specifications. 

3. � Install wiring in built-in raceways and terminate a t junction box mounted 
on rear of cabinet and counter.  

4. � For final hook-up at junction box see electrical se ctions of 
specifications. 

D. � Base:  

1. � Provide rubber with close, flush joints; set with a dhesive. 

2. � Remove adhesive from exposed surfaces. 

3. � Install base at floor line after casework has been accurately leveled.  
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E. � Countertops:  

1. � Countertops, splashbacks shall be solid surface pol ymer glued to either 
a plywood (PS1), or particleboard (CPA A208.1) core . 

2. � Countertops shall be 1-1/2 inches) thick. 

3. � Provide cut-outs for plumbing trim where shown.  

F. � Sink Bowls:  

1. � Solid Surface Polymer and Stainless Steel, of size and design shown.  

2. � Secure sink bowls with concealed fastenings.  

3. � For service lines from service fixtures, see other sections of 
specifications.  

G. � Provide the following Plumbing Trim and Fittings:  

1. � Faucets: ASME A112.18.1 Type I, compression type, c ountertop mounted, 
chromium plated brass, having two valves and with s wing-spout  and  
gooseneck spout as shown, elevated to clear handles . 

2. � Fittings shall have an elongated escutcheon for spo ut and handles, 
replaceable valve seats and four arm or lever style  indexed chromium 
plated brass or stainless steel handles; handles ei ther with or without 
hood.  

H. � Faucets:  

1. � ASME A112.18.1 Type I, compression type, splashback  mounted, chromium 
plated brass, having two valves and with swing-spou t  and  gooseneck 
spout as indicated.  

2. � Fittings shall have exposed body union inlets and a djustable flanges. 

3. � Valves shall have indexed chromium plated brass or stainless steel lever 
handles and replaceable valves seats; handles eithe r with or without 
hood.  

I. � Drain:  

1. � Cast or wrought brass or stainless steel with flat strainer. 

2. � Surfaces of drains exposed from above shall have a chromium plated finish. 

J. � Traps: Cast brass. 

PART 3 - �EXECUTION  

3.1 � INSTALLATION 

A. � Set casework in place; level, plumb and accurately scribe and secure to 
walls, and/or floors.  

B. � The installation shall be complete including all tr im and hardware. Leave 
the casework clean and free from defects.  

3.2 � FASTENINGS 

A. � Fastenings for securing casework to adjoining const ruction shall be as 
detailed on the drawings or approved shop drawings.  

B. � See Section 05 50 00, METAL FABRICATIONS for reinfo rcement of walls and 
partitions for casework anchorage. 
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SECTION 12 36 00  

COUNTERTOPS 
 

PART 1 - �GENERAL 

1.1 � DESCRIPTION 

A. � This section specifies casework countertops with in tegral accessories. 

B. � Integral accessories include: 

1. � Sinks with traps and drains. 

2. � Hot Plates (Range) 

1.2 � RELATED WORK 

A. � Color and patterns of plastic laminate: SECTION 09 06 00, SCHEDULE FOR 
FINISHES. 

B. � DIVISION 22, PLUMBING. 

C. � DIVISION 26, ELECTRICAL. 

D. � Equipment Reference Manual for SECTION 12 36 00, CO UNTERTOPS. 

1.3 � SUBMITTALS  

A. � Submit in accordance with SECTION 01 33 23, SHOP DR AWINGS, PRODUCT DATA, 
AND SAMPLES. 

B. � Shop Drawings 

1. � Show dimensions of section and method of assembly. 

2. � Show details of construction at 1/2 scale. 

C. � Samples: 

1. � 150 mm (6 inch) square samples each top. 

2. � Front edge, back splash, end splash and core with s urface material and 
booking. 

1.4 � APPLICABLE PUBLICATIONS 

A. � Publications listed below form a part of this speci fication to the extent 
referenced. Publications are referenced in the text  by the basic designation 
only. 

B. � American Hardboard Association (AHA): 

1. � A135.4-95 Basic Hardboard 

C. � Composite Panel Association (CPA): 

1. � A208.1-09 Particleboard 

D. � American Society of Mechanical Engineers (ASME): 

1. � A112.18.1-05 Plumbing Supply Fittings 

2. � A112.1.2-04 Air Gaps in Plumbing System 
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3. � A112.19.3-08(R2004) Stainless Steel Plumbing Fixtur es (Designed for 
Residential Use) 

E. � American Society for Testing and Materials (ASTM): 

1. � A167-99 (R2009) Stainless and Heat-Resisting Chromi um-Nickel 
Steel Plate, Sheet and Strip 

2. � A1008-09 Steel, Sheet, Cold-Rolled, Carbon, Structu ral, High Strength, 
Low Alloy 

3. � D256-06 Pendulum Impact Resistance of Plastic 

4. � D570-98(R2005) Water Absorption of Plastics 

5. � D638-08 Tensile Properties of Plastics 

6. � D785-08 Rockwell Hardness of Plastics and Electrica l Insulating 
Materials 

7. � D790-07 Flexural Properties of Unreinforced and Rei nforced Plastics and 
Electrical Insulating Materials 

8. � D4690-99(2005) Urea-Formaldehyde Resin Adhesives 

9. � G21-96 (R2002) Determining Resistance of Synthetic Polymeric Materials 
to Fungi 

F. � Federal Specifications (FS): 

1. � A-A-1936 Adhesive, Contact, Neoprene Rubber 

G. � U.S. Department of Commerce, Product Standards (PS) : 

1. � PS 1-95 Construction and Industrial Plywood 

H. � National Electrical Manufacturers Association (NEMA ): 

1. � LD 3-05 High Pressure Decorative Laminates 

2. � LD 3.1-95 Performance, Application, Fabrication, an d Installation 
of High Pressure Decorative Laminates 

PART 2 - �PRODUCTS 

2.1 � MATERIALS 
98% Acetic Acid  Butyl Alcohol  Acetone 
90% Formic Acid--  Benzine  Chloroform 
28% Ammonium Hydroxide  Xylene  Carbon 

Tetrachloride 
Zinc Chloride (Sat.)  Toluene  Cresol 
Sodium Carbonate (Sat.)  Gasoline  Ether 
Calcium Hypochlorite 
(Sat.)  

Kerosene  Cottonseed Oil 

Sodium Chloride (Sat.)  Mineral Oil  40% Formaldehyde 
Methyl Alcohol  Ethyl Acetate  Trichlorethylene 
Ethyl Alcohol  Amyl Acetate   

 
77% Sulfuric Acid  37% Hydrochloric Acid  85% Phenol 
33% Sulfuric Acid  20% Nitric Acid  Furfural 
85% Phosphoric Acid  30% Nitric Acid   

 
Flexural strength  70 MPa (10,000 psi)  ASTM D790 
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Rockwell hardness  105  ASTM D785 
Water absorption, 14 
hours (weight)  

.01%  

1. � Material of uniform mixture throughout.  

B. � Particleboard: CPA A208.1, Grade 2-M-2. 

C. � Plywood: PS 1, Exterior type, veneer grade AC not l ess than five ply 
construction. 

D. � Adhesive 

1. � For Field Joints:  

a. � Epoxy type, resistant to chemicals as specified for  plastic laminate 
laboratory surfaces.  

E. � Fasteners: 

1. � Metals used for welding same metal as materials joi ned. 

F. � Solid Polymer Material:  

1. � Filled Methyl Methacrylic Polymer. 

2. � Performance properties required: 
Property  Result  Test 
Elongation  0.3% min.  ASTM D638 
Hardness  90 Rockwell M  ASTM D785 
Gloss (600 Gordon)  5-20  NEMA LD3.1 
Color stability  No change  NEMA LD3 except 200 

hour 
Abrasion 
resistance  

No loss of pattern Max wear 
depth 0.0762 mm (0.003 in) 
- 10000 cycles  

NEMA LD3 

Water absorption 
weight (5 max)  

24 hours 0.9  ASTM D-570 

Izod impact  14 N·m/m(0.25 ft-lb/in)  ASTM D256 (Method A)  
Impact resistance  No fracture  NEMA LD-3 900 mm 

(36") drop 1 kg (2 
lb.) ball 

Boiling water 
surface resistance  

No visible change  NEMA LD3 

High temperature 
resistance  

Slight surface dulling   

 

3. � Cast into sheet form and bowl form. 

4. � Color throughout with subtle veining through thickn ess. 

5. � Joint adhesive and sealer: Manufacturers silicone a dhesive and sealant 
for joining methyl methacrylic polymer sheet. 

6. � Bio-based products will be preferred. 

2.2 � SINKS 

A. � Stainless Steel: 

1. � ANSI/ASME A112.19.3, Type 304. 
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B. � Stainless steel circular or oval shaped bowl. 

C. � Sinks of Methyl Methacrylic Polymer: 

1. � Minimum 19 mm (3/4 inch) thick, cast into bowl shap e with overflow to 
drain. 

2. � Provide for underhung installation to countertop. 

3. � Provide openings for drain. 

2.3 � TRAPS AND FITTINGS 

A. � Material as specified in DIVISION 22, PLUMBING. 

2.4 � WATER FAUCETS  

A. � ASME A112.18.1. 

B. � As specified in DIVISION 22, PLUMBING. 
SERVICE COLOR CODE COLOR OF LETTERS 
Cold Water  Dark Green  CW White 
Hot Water  Red HW White 
Laboratory Air  Orange  AIR  Black 
Fuel Gas  Dark Blue  GAS White 
Laboratory Vacuum  Yellow  VAC Black 
Distilled Water  White  DW Black 
Deionized Water  White  DI  Black 
Oxygen  Light Green  OXY White 
Hydrogen  Pink  H  Black 
Nitrogen  Gray  N  Black 
All Other Gases  Light Blue  CHEM.SYM.  

 

2.5 � ELECTRICAL RECEPTACLES 

A. � Hospital grade per electrical specifications. 

2.6 � COUNTERTOPS 

A. � Fabricate in largest sections practicable. 

B. � Fabricate with joints flush on top surface. 

C. � Fabricate countertops to overhang front of cabinets  and end of assemblies 
25 mm (one inch) except where against walls or cabi nets. 

D. � Provide 1 mm (0.039 inch) thick metal plate connect ors or fastening devices 
(except epoxy resin tops). 

E. � Join edges in a chemical resistant waterproof cemen t or epoxy cement, except 
weld metal tops. 

F. � Fabricate with end splashes where against walls or cabinets. 

G. � Splash Backs and End Splashes: 

1. � Not less than 19 mm (3/4 inch) thick. 

2. � Height 100 mm (4 inches) unless noted otherwise. 

3. � Laboratories and pharmacy heights or where fixtures  or outlets occur: 
Not less than 150 mm (6 inches) unless noted otherw ise. 
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4. � Fabricate epoxy splash back in maximum lengths prac tical of the same 
material. 

H. � Drill or cutout for sinks, and penetrations. 

1. � Accurately cut for size of penetration. 

I. � Methyl Methacrylic Polymer Tops: 

1. � Fabricate countertop of methyl methacrylic polymer cast sheet, 19 mm (3/4 
inch) thick. 

2. � Fabricate back splash and end splash to height show n. 

3. � Fabricate skirt to depth shown. 

4. � Fabricate with marine edge where sinks occur. 

5. � Fabricate in one piece for full length from corner to corner up to 3600 
mm (12 feet). 

6. � Join pieces with adhesive sealant. 

7. � Cut out countertop for lavatories, plumbing trim. 

8. � Provide concealed fasteners and epoxy cement for an chorage of sinks to 
countertop. 

PART 3 - �EXECUTION 

3.1 � INSTALLATION 

A. � Before installing countertops verify that wall surf aces have been finished 
as specified and that mechanical and electrical ser vice locations are as 
required. 

B. � Secure countertops to supporting rails of cabinets with metal fastening 
devices, or screws through pierced slots in rails. 

1. � Where type, size or spacing of fastenings is not sh own or specified, 
submit shop drawings showing proposed fastenings an d method of 
installation. 

2. � Use round head bolts or screws. 

3. � Use epoxy or silicone to fasten the epoxy resin cou ntertops to the 
cabinets. 

4. � Use wood or sheet metal screws for wood or plastic laminate tops; minimum 
penetration into top 16 mm (5/8 inch), screw size N o 8, or 10. 

C. � Rubber Moldings: 

1. � Where shown install molding with butt joints in hor izontal runs and 
mitered joints at corners where ceramic tile occurs  omit molding. 

2. � Fasten molding to wall and to splashbacks and splas hends with adhesive. 

D. � Sinks 

1. � Install methyl methacrylic polymer sinks in manufac turers recommended 
adhesive sealer or epoxy compound to underside of m ethyl methacrylic 
polymer countertop. 

a. � Bolt or screw to countertop to prevent separation o f bowl and fracture 
of adhesive sealant joint. 
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b. � Install drain and traps to sink. 

E. � Faucets, Fixtures, and Outlets: 

1. � Seal opening between fixture and top. 

2. � Secure to top with manufacturers standard fittings.  

F. � Range Tops, Electrical Outlets: 

1. � Set in cutouts with manufacturers gasket sealing jo int with top to prevent 
water leakage. 

2. � Install control unit and electric outlets where sho wn. Seal escutcheon 
plate at lap if on counter or top to prevent water leakage.  

3.2 � PROTECTION AND CLEANING 

A. � Tightly cover and protect against dirt, water, and chemical or mechanical 
injury. 

B. � Clean at completion of work. 

- - - E N D - - - 
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SECTION 12 48 16 

ENTRANCE FLOOR GRILLES 

PART 1 - �GENERAL 

1.1 � RELATED DOCUMENTS 

A. � Drawings and general provisions of the Contract, in cluding General and 
Supplementary Conditions and Division 01 Specificat ion Sections, apply to 
this Section. 

1.2 � SUMMARY 

A. � This Section includes recessed foot grilles and fra mes. 

B. � Related Sections include the following: 

1. � Division 03 Section "Cast-in-Place Concrete" for sl ab depression 
grouting and filling for recessed foot grilles and frames. 

1.3 � PERFORMANCE REQUIREMENTS 

A. � Structural Performance:  Provide foot grilles and f rames capable of 
withstanding the following loads and stresses: 

1. � Uniform floor load of 300 lbf/sq. ft.. 

2. � Wheel load of 500 per wheel. 

1.4 � ACTION SUBMITTALS 

A. � Product Data:  Include construction details, materi al descriptions, 
dimensions of individual components and profiles, a nd finishes for foot 
grilles and frames. 

B. � Shop Drawings:  Show the following: 

1. � Items penetrating foot grilles and frames, includin g the following: 

a. � Door control devices. 

2. � Divisions between grille sections. 

3. � Perimeter floor moldings. 

C. � Samples for Verification:  For each type of product  indicated. 

1. � Foot Grille:  12-inch- square assembled sections. 

2. � Frame Members:  12-inch- long Sample of each type a nd color. 

3. � Carpet Inserts: 12-inch- long sample of each type a nd color. 

1.5 � CLOSEOUT SUBMITTALS 

A. � Maintenance Data:  For foot grilles and frames to i nclude in maintenance 
manuals. 

1.6 � QUALITY ASSURANCE 

A. � Source Limitations:  Obtain foot grilles and frames  through one source from 
a single manufacturer. 
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B. � Accessibility Requirements:  Provide installed foot  grilles that comply 
with Section 4.5 in the U.S. Architectural & Transp ortation Barriers 
Compliance Board's "Americans with Disabilities Act  (ADA), Accessibility 
Guidelines for Buildings and Facilities (ADAAG)."  

1.7 � PROJECT CONDITIONS 

A. � Field Measurements:  Indicate measurements on Shop Drawings. 

1.8 � COORDINATION 

A. � Coordinate size and location of recesses in concret e to receive foot grilles 
and frames. 

PART 2 - �PRODUCTS 

2.1 � MANUFACTURERS 

A. � Manufacturers:  Subject to compliance with requirem ents, provide products 
by one of the following: 

1. � Basis-of-Design Product:  Subject to compliance wit h requirements, 
provide the product indicated in SCHEDULE FOR FINIS HES 090600 or a 
comparable product. 

2.2 � MATERIALS 

A. � Stainless-Steel Sheet, Strip, Plate, and Flat Bars:   ASTM A 666, Type 304. 

2.3 � FOOT GRILLES 

A. � General:  Provide manufacturer's standard foot-gril le assemblies 
consisting of treads of type and profile indicated,  interlocked or joined 
together by cross members, and with support legs (i f any) and other 
components needed to produce a complete installatio n. 

B. � Stainless-Steel Foot Grille:  Type 304. 

1. � Surface Treads:  0.140 inch wire with 0.125-inch- w ide openings between 
wires. 

2. � Support Rods:  Spaced 1 inch o.c., welded to each w ire. 

3. � Pit Grating:  1-1/8 inches deep. 

4. � Stainless-Steel Finish:  Mill finish. 

5. � Grille Size:  As indicated. 

6. � Carpet Inserts: Solution dyed Nylon (32-oz/yd) fusi on bonded to a rigid 
two-ply backing to prevent fraying and supplied in continuous splice free 
lengths. 

a. � Insert Spacing: 6" 

b. � Colors: As indicated in SCHEDULE FOR FINISHES 09060 0. 

C. � Lockdown:  Hidden. 

2.4 � FRAMES 

A. � Provide manufacturer's standard frames of size and style for grille type, 
for permanent recessed installation in subfloor, co mplete with installation 
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anchorages and accessories.  Unless otherwise indic ated, fabricate frame 
of same material and finish as grilles. 

2.5 � SUPPORT SYSTEM 

A. � Level Bed Applications:  Provide manufacturer's sta ndard, vinyl cushion 
support system. 

2.6 � FABRICATION 

A. � Shop fabricate foot grilles to greatest extent poss ible in sizes as 
indicated.  Unless otherwise indicated, provide eac h grille as a single 
unit; do not exceed manufacturer's recommended maxi mum sizes for units that 
are removed for maintenance and cleaning.  Where jo ints in grilles are 
necessary, space symmetrically and away from normal  traffic lanes. 

B. � Fabricate frame members in single lengths or, where  frame dimensions exceed 
maximum available lengths, provide minimum number o f pieces possible, with 
hairline joints equally spaced and pieces spliced t ogether by straight 
connecting pins. 

2.7 � FINISHES, GENERAL 

A. � Comply with NAAMM's "Metal Finishes Manual for Arch itectural and Metal 
Products" for recommendations for applying and desi gnating finishes. 

B. � Protect mechanical finishes on exposed surfaces fro m damage by applying a 
strippable, temporary protective covering before sh ipping. 

2.8 � STAINLESS-STEEL FINISHES 

A. � Mill finish. 

B. � Directional Satin Finish:  No. 4. 

1. � When polishing is completed, passivate and rinse su rfaces.  Remove 
embedded foreign matter and leave surfaces chemical ly clean. 

PART 3 - �EXECUTION 

3.1 � EXAMINATION 

A. � Examine substrates and floor conditions for complia nce with requirements 
for location, size, minimum recess depth, and other  conditions affecting 
installation of foot grilles and frames. 

B. � Examine roughing-in for drainage piping systems to verify actual locations 
of piping connections before foot grille and frame and drain pan 
installation. 

C. � Proceed with installation only after unsatisfactory  conditions have been 
corrected. 

3.2 � INSTALLATION 

A. � Install recessed foot grilles and frames to comply with manufacturer's 
written instructions at locations indicated and wit h top of foot grilles 
and frames in relationship to one another and to ad joining finished flooring 
as recommended by manufacturer.  Set foot-grille to ps at height for most 
effective cleaning action.  Coordinate top of foot- grille surfaces with 
doors that swing across grilles to provide clearanc e under door. 
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3.3 � PROTECTION 

A. � After completing frame installations, provide tempo rary filler of plywood 
or fiberboard in foot-grille recesses and cover fra mes with plywood 
protective flooring.  Maintain protection until con struction traffic has 
ended and Project is near Substantial Completion. 

END OF SECTION 124816 
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SECTION 14 24 00 

HYDRAULIC ELEVATORS 

PART 1 - �GENERAL 

1.1 � DESCRIPTION 

A. � This section specifies the, engineering, furnishing  and installation of the 
complete electro-hydraulic elevator system as descr ibed herein and shown 
on the drawings. 

B. � Electric passenger elevators No. P-2A15 , shall be oil hydraulic type with 
microprocessor based control, single car selective collective automatic  
operation with car leveling device, signal system, power-operated  
single-speed center opening car and hoistway doors.  Elevators shall have 
Class "A" loading. 

1.2 � QUALITY CONTROL 

A. � Qualifications: 

1. � Approval by the Contracting Officer is required of products or services 
of proposed manufacturer, suppliers, and installers  and will be 
contingent upon submission by Contractor of a certi ficate stating the 
following: 

a. � Manufacturer is currently and regularly engaged in manufacturing of 
elevator equipment as one of his principal products . 

b. � Installer has technical qualifications of at least three years of 
successful experience, trained supervisory and inst allation 
personnel, and facilities to install elevator equip ment specified 
herein. 

c. � Contractor shall submit a list of two or more prior  hospital 
installations where all the elevator equipment the contractor 
proposes to furnish on this project has performed s atisfactorily 
together under conditions of normal use. The list s hall include 
projects that have been in operation for a period o f not less than 
two years preceding the date of these specification s; include the name 
and addresses of the Medical Center and the Medical  Center 
Administrators. 

2. � All hydraulic elevators shall be the product of the  same manufacturer. 

3. � Approval of manufacturer's equipment will be contin gent upon his having 
a permanent and satisfactory maintenance service br anch which shall 
render services within four hours of receipt of not ification. 
Manufacturer shall submit the names and address of his authorized branch 
or service department which will render service to this installation, 
together with certification that the quantity and q uality of replacement 
parts stock on hand is sufficient to warranty conti nued operation of the 
elevator installation. 

4. � Approval will not be given to any Elevator Contract or and/or manufacturer 
who has established on prior projects, either Gover nment, municipal, or 
commercial, a record for unsatisfactory elevator in stallations, or has 
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repeatedly failed to complete contracts awarded to him within the 
contract time, or has not the requisite record of s atisfactorily 
performing elevator installations of similar type a nd magnitude.  

1.3 � APPLICABLE PUBLICATIONS 

A. � The publications listed below form a part of this s pecification to the extent 
referenced. The publications are referenced in the text by the basic 
designation only: 

B. � Federal Specifications (Fed. Spec.): 

1. � J-C-30B(l) Cable and Wire, Electrical (Power, Fixed  Installation) 

2. � J-C-580B(l) Cord, Electrical and Wire, Electrical ( O to 600-Volt 
Service) 

3. � W-C-596/12F Connector, Receptacle, Electrical, Gene ral Purpose, 
Duplex, Hospital Grade Grounding, 2 Pole, 3 Wire, 1 5 Amperes, 125 Volts, 
50/60 Hertz 

4. � W-F-406D Fittings for Cable, Power, Electrical and Conduit, Metal 
Flexible 

5. � W-F-408E Fittings for Conduit, Metal, Rigid (Thick- Wall and Thin-Wall 
(EMT) Type) 

6. � W-S-610E Splice Connectors 

7. � FF-S-325 Shield, Expansion; Nail Expansion; and Nai l, Drive  

8. � QQ-S-766D Steel, Stainless and Heat Resisting, Allo ys, Plate, Sheet 
and Strip 

9. � L-P-508H Plastic Sheet, Laminated, Decorative and N on- Decorative (Style 
"D" Type I Class 25 Plastic Laminate) 

10. � TT-E-489 Enamel, Alkyd, Gloss, Low Voc Content 

11. � WW-C-566C Conduit, Metal, Flexible 

C. � American Society for Testing and Materials (ASTM): 

1. � A1008/A1008M-02 Steel, Sheet, Cold Rolled, Carbon, Structural, 
High-Strength Low-Alloy and High Strength Low-Alloy  with Improved 
Formation 

2. � C612-00a  Mineral Fiber Block and Board Thermal Ins ulation 

3. � E1042-92(1997)e1 Acoustically Absorptive Materials Applied by 
Trowel or Spray 

D. � Manufacturer's Standardization Society of the Valve  and Fittings Industry 
(MSS): 

1. � SP-58-1993 Pipe Hangers and Supports 

E. � American Society of Mechanical Engineers (ASME): 

1. � A17.1-2000 Safety Code for Elevators and Escalators  

2. � A17.2-2001 Inspectors Manual for Elevators and Esca lators 

F. � National Fire Protection Association (NFPA): 

1. � 70-2002 or current code. National Electric Code 
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2. � 252-2003 Fire Test of Door Assemblies 

G. � Society of Automotive Engineers, Inc. (SAE) 

1. � J517-91 .Hydraulic Hose, Standard; April 1991 

H. � Gages: 

1. � For Sheet and Plate: U.S. Standard (USS)  

2. � For Wires: American Wire Gauge (AWG) 

I. � American Welding Society (AWS): 

1. � D1.1-2002 Structured Welding Code - Steel 

J. � National Electrical Manufacturers' Association (NEM A): 

1. � LD3-2000 High-Pressure Decorative Laminates 

K. � Underwriter's Laboratories (UL): 

1. � 486A-97 Ninth Edition Wire Connectors and Soldering  Lugs for Use 
with Copper Conductors 

2. � 797-83 High Safety Electrical Metallic Tubing 

L. � Regulatory Standards: 

1. � A Specification 16721 Fire Alarm - Local Building S ystem 

2. � VA Barrier Free Design Handbook (H-08-13) 

3. � Uniform Federal Accessibility Standards - 1988 

4. � Americans with Disabilities Act - 1991 

1.4 � SUBMITTALS  

A. � Submit in accordance with Section 01 33 23, SHOP DR AWINGS, PRODUCT DATA, 
AND SAMPLES. 

B. � Complete scaled and dimensioned layout of each elev ator installation in 
plan, elevation, and section. 

C. � Complete layout showing location of storage tank; p ump; controller; 
selectors and supervisory panels; outside diameter of cylinder; plunger; 
piping layout and working pressure; clearance of ca r at top and bottom of 
hoistway when car makes normal stops at terminals, and clearance of car at 
bottom of hoistway when buffers are fully compresse d; car platform; size 
of car frame members; support assembly and weights of principal parts. 

D. � Complete drawings of hoistway entrances and doors s howing details of 
construction, and method of fastening to structural  members of building. 

1. � If dry-wall construction is used to enclose hoistwa y, submit details of 
interface fastenings between entrance frames and dr ywall. 

E. � Drawing showing methods of fastening conduit or duc t systems, fixture boxes, 
fascia plates, intermediate supports, rail brackets , and hoistway 
construction. 

F. � Complete drawings of elevator car enclosure, showin g dimensioned details 
of construction, location of car equipment, fasteni ngs to platform, car 
lighting, ventilation, ceiling framing and top exit : 

1. � Dimensioned drawings showing details of guide shoes . 
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G. � Dimensioned drawings showing details of all signal and car equipment and 
fixtures. 

H. � Complete drawings showing details of jack unit. 

I. � Dimensioned drawings and description of power door operator and 
photo-electric devices. 

J. � Dimensioned drawings and description of hoistway do or hangers. 

K. � Cuts of drawings of hydraulic fluid scavenger pump system. 

L. � Complete dimensioned hydraulic fluid storage tank a nd jack unit. 

M. � Samples (One each): 

1. � Stainless steel plate, 75 mm by 125 mm (3-inches by  5-inches.) 

2. � Baked enamel plate, 75 mm by 125 mm (3-inches by 5- inches.) 

3. � Color vinyl floor tile, .31 mm (12-inch square.) 

4. � Protection pads, 75 mm by 125 mm (3-inches by 5-inc hes.) 

5. � No other samples of materials specified shall be su bmitted unless 
specifically requested after submission of manufact urer's name. In case 
such samples are furnished pursuant to request, adj ustment in contract 
price and time will be made as provided in Section 00 72 00, GENERAL 
CONDITIONS. 

N. � Materials Data: Submit the name of manufacturer and  type or style designation 
of the following for approval: 

1. � Controllers. 

2. � Size of hydraulic power unit. 

3. � H.P. and R.P.M. of hydraulic power unit motor. 

4. � Electric control valves, including capacity range. 

5. � Electric power and power door operator. 

6. � Hoistway door interlocks and electric contacts. 

7. � Stroke, certified maximum and minimum loads and max imum striking speed 
of car buffers. 

8. � HP and CFM rating on cab ventilation unit. 

1.5 � WIRING DIAGRAMS 

A. � Provide three (3) sets field wiring and straight li ne wiring diagrams showing 
all electrical circuits of all elevator equipment i n the hoistway, as well 
as the machine room. One (1) set of diagrams shall be framed under plastic 
or on pivoted hardboards coated with an approved pl astic sealer, and mounted 
in each elevator machine room as directed by Reside nt Engineer. In the event 
field modifications are found necessary during inst allation, diagrams shall 
be revised to include all corrections made prior to  and during the final 
inspection.  

B. � Diagrams shall be delivered to the Resident Enginee r within 30 days of final 
acceptance. 
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1.6 � ADDITIONAL EQUIPMENT 

A. � Furnish and install any additional equipment requir ed to operate specified 
equipment manufactured or contemplated for this ins tallation. 

B. � Special equipment not required by specification, bu t manufactured by 
elevator contractor, which would improve the operat ion as a whole, may be 
installed on or in conjunction with the specified e quipment by the contractor 
at his option at no additional cost to the Governme nt, provided prior 
approval is obtained from the Contracting Officer. 

1.7 � TOOL CABINET 

A. � Provide a metal tool cabinet, having two shelves an d a hinged door. cabinet 
size shall be approximately 1200 mm (48 inches) hig h, 450 mm (18 inches) 
wide, 375 mm (15 inches) deep and shall contain not  less than 213.4 cubic 
cm (7 cubic feet) of storage. 

1.8 � PERFORMANCE STANDARDS 

A. � The elevators shall be capable of meeting the highe st standards of the 
industry and specifically the following: 

1. � Contract speed shall mean speed in the UP direction  with full capacity 
load in the car. Speed variation under any load con dition, regardless 
of direction, shall be no more than ten (10) percen t. 

2. � Starting, stopping, and leveling shall be smooth an d comfortable without 
appreciable steps of acceleration and deceleration.   

B. � The door opening time: 

1. � Door opening shall be manufacturer's standard numbe r of seconds . 

2. � Door closing time shall be manufacturer's standard number of seconds. 

C. � Cycle time shall be measured from the time the door s starts to close until 
the car has reached the next floor level, with the car stopped within the 
level allowance of plus or minus 3 mm (1/8 inch). C ycle time shall be not 
more than manufacturer's standard number of seconds . The measured 
floor-to-floor time interval shall be accomplished without re-leveling, and 
with advance door opening action. 

D. � Pressure: Fluid system components shall be designed  and factory tested for 
500 p.s.i. maximum operating pressure shall be 500 p.s.i. 

E. � Floor Accuracy 

1. � Accuracy shall be maximum 3 mm (1/8 inch) above or below the floor, 
regardless of load condition. 

1.9 � WARRANTY 

A. � Submit all labor and materials furnished in connect ion with elevator system 
and installation to terms of "Warranty of Construct ion" articles of FAR 
clause 52.246-21. Warranty shall commence upon fina l inspection and 
completion of performance test and upon full accept ance of the installation 
and shall concur with the length of the maintenance  contract. 

B. � If it becomes evident during warranty period that a ny device is not 
functioning properly or in accordance with specific ation requirements, or 
if in the opinion of the Contracting Officer, exces sive maintenance and 



Lebanon VA Medical Center 
Behavioral Health Complex 
Lebanon, PA 17042 

May 18, 2012  
Issued for Bid  

VA Project No. 595-109  
Project No. 3468  

 

 142400-6   
�

attention must be employed to keep device operation al, device shall be 
removed and a new device meeting all requirements s hall be installed as part 
of work until satisfactory operation of installatio n is obtained. Period 
of warranty shall start anew for such parts from da te of completion of each 
new installation performed, in accordance with fore going requirements. 

PART 2 - �PRODUCTS 

2.1 � MATERIALS 

A. � Where stainless steel is specified, it shall be cor rosion resisting steel 
complying with Fed. Spec. QQ-S-766, Class 302 or 30 4, Condition A with Number 
4 finish (150 grit) on exposed surfaces. Stainless steel shall have the grain 
of belting in the direction of the longest dimensio n and surfaces shall be 
smooth and without waves. During erection, protect all stainless steel 
surfaces with a suitable material. 

B. � Where cold rolled steel is specified, it shall be l ow-carbon steel rolled 
to stretcher leveled standard flatness, complying w ith ASTM A109. 

2.2 � MANUFACTURED PRODUCTS 

A. � Materials, devices and equipment furnished shall be  of current production 
by manufacturers regularly engaged in the manufactu re of such items.  

B. � When two or more units of same class of materials, devices or equipment are 
required, these units shall be products of one manu facturer. 

C. � Manufacturers of equipment assemblies which include  components made by 
others shall assume complete responsibility for the  final assembled unit. 

1. � All components of an assembled unit shall be produc ts of same 
manufacturer. 

2. � Parts which are alike shall be the product of a sin gle manufacturer. 

3. � Components shall be compatible with each other and with the total assembly 
for the intended service. 

D. � Welding: Welding at the project site shall be made by welders and welding 
operators who have previously qualified by test as prescribed in American 
Welding Society Publication AWS D1.1 to perform typ e of work required. 

E. � Motor nameplates shall state manufacturer's name, r ated horsepower, speed, 
volts, amperes and other characteristics required b y NEMA standards, and 
shall be securely attached to the item of equipment  in a conspicuous 
location. 

F. � Where key-operated switches or key-operated cylinde r locks are furnished 
in conjunction with any component of the elevator i nstallation, four keys 
for each individual switch or lock shall be furnish ed. Barrel keys are not 
acceptable. Attach each key to a tag bearing a stam ped or etched legend 
identifying its purpose. Engrave tags and imprint " Property of U.S. 
Government" on reverse side. 

2.3 � CAPACITY, SPEED AND TRAVEL 

A. � Each direct-plunger elevator shall have the capacit y to lift the live load 
exclusive of the weight of entire car and plunger, as specified in the 
following schedule.Actual elevator speed shall not vary more than 10 percent 
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above nor more than 10 percent below specified spee d. 
 
 

 

1. � Basis of Design Product:  Subject to compliance wit h requirements, 
provide ThyssenKrupp Elevator, AMEE 3500 Twinpost H oleless or comparable 
product. 

 

B. � Actual elevator speed shall not vary more than 10 p ercent above nor more 
than 10 percent below specified speed. 

2.4 � POWER SUPPLY 

A. � For power supply in each machine room see specifica tion Division 26, 
ELECTRICAL and electrical drawings.  

B. � It shall be the electrical contractor's responsibil ity to supply the labor 
and materials for the installation of the following :  

1. � A feeder from the power source indicated on the dra wings to each hydraulic 
controller. 

2. � Shunt Trip Circuit Breaker for each controller loca ted at the strike side 
of the machine room Shall be lockable in the "Off" position. 

3. � Auxiliary circuits for hydraulic signal and control  systems as indicated 
on the drawings, from the indicated source to each hydraulic controller. 
The hydraulic controller, the elevator contractor s hall supply and 
install motor and power and signal wiring from the controller to the 
machine. 

C. � Elevator shall be equipped with a Battery Lowering Device which will lower 
the elevator cab to the First Floor in the event of  a power failure. Upon 
arriving atthe Lower Level, elevator doors will rem ain open. 

2.5 � CONDUIT PER NEC 

A. � All conduit terminating in steel cabinets, junction  boxes, wireways, switch 

ELEVATOR SCHEDULE 

Elevator Number  2A15 

Overall Platform Size  6' - 8" wide x 5' - 5" deep  

Rated Load – kg (pounds)  1588 (3500) 

Rated Speed – m/s (fpm)  0.75 (150) 

Total Travel – m/s (fpm)  See drawings 

Number of Stops  2 

Number of Openings  1 per floor 

Entrance Type & Size  
Center opening; 4' - 0'' wide x 
7'-0'' high 
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boxes, outlet boxes and similar locations shall hav e approved insulation 
bushing. Install a steel locknut under the bushing if they are constructed 
completely of insulating materials. Protect the con ductors at ends of 
conduits not terminating in steel cabinets or boxes  by terminal fittings 
having an insulated opening for the conductors. 

B. � Do not use set screws or indentations as a means of  attachment or connection. 
Use compression fittings. 

C. � Conduit size: 19mm (1/2") minimum. 

D. � Flexible metal conduit not less than 9.5 mm(3/8-inc h) electrical trade size 
may be used, not exceeding 457 mm (18 inches) in le ngth, for short connections 
between risers and limit switches, interlocks, and for other applications 
permitted by the NEC. Flexible heavy-duty service c ord, type S.O., may be 
used between fixed car wiring and switches on car d oors for safety edges 
and light ray devices. 

E. � Provide terminal boxes for the conduit and wiring c onnections to the pump 
motor. 

2.6 � CONDUCTORS 

A. � Unless otherwise specified, conductors, exclusive o f traveling cables, 
shall be stranded or solid coated annealed copper i n accordance with Fed. 
Spec. J-C-30 for either Type RHW or THW. Where 16 a nd 18 AWG are permitted 
by NEC, either single conductor cable in accordance  with Fed. Spec. J-C-580 
for Type TF, or multiple conductor cable, may be us ed provided the insulation 
of single conductor cable and outer jacket of multi ple conductor cable is 
flame retardant and moisture resistant. Multiple co nductor cable shall have 
color coding or other suitable identification for e ach conductor. Conductors 
for control boards shall be in accordance with NEC.  Permit no joints or 
splices in wiring except at outlets. Tap connectors  may be used in wireways 
provided they meet all UL requirements. 

B. � All wiring must test free from short circuits or gr ounds. Insulation 
resistance between individual external conductors a nd between conductors 
and ground shall be not less than one megohm.  

C. � Where size of conductors is not given, capacity sha ll be such that maximum 
current shall not exceed limits prescribed by NEC.  

D. � Provide equipment grounding. Ground conduits, suppo rts, controller 
enclosures, motors, platform and car frames, and al l other non-current 
conducting metal enclosures for electrical equipmen t in accordance with NEC. 
The ground wires shall be copper, green, insulated and sized as required 
by NEC. Bond the grounding wires to all junction bo xes, cabinets, and wire 
raceways.  

E. � Terminal connections for all conductors used for ex ternal wiring between 
various items of elevator equipment shall be solder less pressure wire 
connectors in accordance with Fed. Spec. W-S-610. T he Contractor may, at 
his option, make these terminal connections on No. 10 or smaller conductors 
with approved terminal eyelets set on the conductor  with a special setting 
tool, or with an approved pressure type terminal bl ock. Terminal blocks using 
pierce-through serrated washers are not acceptable.   

2.7 � TRAVELING CABLES  

A. � Traveling cables from junction box on car to juncti on box in hoistway or 
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directly to controller shall consist of flexible tr aveling cables conforming 
with requirements of NEC. Equip junction boxes in h oistway and on car with 
terminal blocks. Provide all connections to termina l blocks with either 
terminal eyelet connections or pressure wire connec tors of the clamp type 
that meet UL 486A requirements from stranded wire. Terminal blocks shall 
have permanent indelible identifying numbers for ea ch connection. Flame and 
moisture resistant outer covering must remain intac t between junction boxes. 
Abrupt bending or twisting producing distortion of cable shall not be 
allowed. 

B. � Provide 10 percent, but not less than 5 spare condu ctors in each traveling 
cable.  

C. � Provide shielded traveling cable wires for the auto  dial phone system in 
each elevator car. Cable shall extend from auto dia l phone system in car 
directly to controller or from junction box in hois tway to controller. 

D. � For type and location of hoistway lighting and inte rcom junction boxes, see 
contract drawings. Provide traveling cable with con ductors for future travel 
requirements. 

2.8 � CONTROLLERS  

A. � Compartment: Securely mount all assemblies, power s upplies, chassis 
switches, relays, etc., on a substantial, self supp orting steel frame. 
Completely enclose equipment with covers. Provide m eans to prevent 
overheating.  

B. � Wiring: Controller wiring shall be neatly arranged,  readily accessible, 
easily traced and securely fastened in place. Ident ify all spare conductors 
to controller. 

C. � Identify each device and fuse (ampere rating) on pa nels by name, letter, 
or standard symbol, in an approved indelible and le gible manner on device 
or panel. Coordinate identification markings with i dentical markings or 
wiring diagrams. 

D. � Provide solid state components and printed circuit boards to control the 
hydraulic machine or signal functions. If this opti on is exercised, complete 
details of the components and printed circuit board s, together with a 
complete operational description, shall be submitte d for approval prior to 
manufacture. Incorporate the following features int o the design: 

1. � The electrical connections between the printed circ uit boards (modules) 
and the circuit connectors incorporated in the moun ting racks shall be 
made through individual tabs which shall be an inte gral part of each 
module. The tabs shall be nickel-gold plated or oth er approved metal of 
equal electrical characteristics. Notch modules so as to prevent 
insertion of the modules in the inverted position. 

2. � Light emitting diode (LEDS) may be used for visual monitoring of 
individual modules. 

3. � Components shall have interlocking circuits to assu re fail-safe 
operation and to prevent unwarranted elevator movem ent in case any 
component fails to function properly. 

4. � Submit method of wire wrappings for point to point wire connections on 
the mounting racks for approval. 

5. � Modules shall be of the type that plug into pre-wir ed mounting racks. 
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No field wiring or alteration shall be necessary in  order to replace 
defective modules. 

6. � Any field wiring changes required during constructi on shall be made only 
to the mounting rack connection points and not to t he individual module 
circuitry or components. Any changes to individual modules shall be 
performed at the factory. 

7. � Fabricate module boards from non-conductive, non-co rrosive material 
which is of sufficient strength so as to support al l components mounted 
thereon without warping. Space mounting racks suffi ciently apart to 
prevent accidental contact between individual modul es. 

8. � All logic symbols and circuitry designations shall be in accordance with 
ASME Standards. 

9. � Design solid state components to operate at a maxim um of 40 degrees C 
(104 degrees F). 

10. � Bring wiring connections for operating circuits and  for external 
control circuits to terminal blocks mounted in an a ccessible location 
within the controller cabinet. Terminal blocks usin g pierce-through 
serrated washers shall not be acceptable.  

2.9 � MICROPROCESSOR CONTROL SYSTEM 

A. � The Contractor shall, provide solid state component s and printed circuit 
boards to control the hoisting machine and signal f unctions in accordance 
with these specifications. Complete details of the components and printed 
circuit boards, together with a complete operationa l description, shall be 
submitted for approval. 

2.10 � HYDRAULIC JACK UNIT 

A. � Design cylinder and plunger in accordance with ASME  A17.1. It shall be of 
sufficient size to lift gross load the height speci fied. Factory test at 
a pressure equal to twice the calculated working pr essure, for strength and 
to insure freedom from leakage. Provide bottom of c ylinder head with internal 
guide bearing and top of cylinder head with removab le packing gland. Packing 
gland shall permit ready replacement of packing. Vi ctualic type packing 
gland head will not be permitted. 

1. � Provide a bleeder valve located below the cylinder flange on the jack 
unit to release air or other gases from the system.  

2. � Equip cylinder with drip ring below the packing gla nd to collect leakage 
of hydraulic fluid. 

3. � Bolt the jack unit mounting brackets to continuous footing channels that 
also support the rails and buffers. 

B. � Install a copper tubing scavenger line with a elect rically operated pump 
between the piston drip ring and oil storage tank. Scavenger line, pump and 
strainers shall operate independently of hydraulic fluid pressure. Equip 
scavenger pump with a water float designed to preve nt operation of the pump, 
should the pit flood. Also, design to be manually r eset. Strap the pump and 
reservoir to the pit floor. 

C. � Plunger shall be heavy seamless steel tubing, turne d smooth and true to 
within plus or minus .38 mm (0.015-inches) toleranc e and no diameter change 
greater than .07 mm (0.003-inches per-inch) of leng th. Ground the plunger 
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surface to a fine polish finish, 12 micro-inches or  finer. Where plunger 
is multi-piece construction, machine turn the joint s to assure perfectly 
matching surfaces. No tool marks shall be visible. 

1. � Secure plunger to underside of platform supporting beams with fastenings 
capable of supporting four times the weight of the plunger. The platen 
shall incorporate piston car vibration isolator as,  hereinafter, 
specified. 

2. � Provide a stop ring electrically welded or screwed to the bottom of 
plunger to positively prevent plunger from leaving its cylinder. [ For 
jack units that include future travel, locate the s top ring to permit 
only the actual travel and required runby ]. 

3. � Isolate plunger head from the platen to prevent cor rosion or 
electrolysis. 

4. � Carefully protect plunger and replace if gouged, ni cked or scored. 

5. � If conditions beneath the pit floor are not adequat e to support the total 
loading of the elevator, install reinforcing member s in the pit floor. 

D. � Before installation, clean entire cylinder wall of all traces of oil, grease, 
moisture, dirt and scale. 

2.11 � PUMP UNIT ASSEMBLY 

A. � Completely integrate the pump unit for the control of the elevator and 
self-contain in a unit fabricated of structural ste el. The unit shall consist 
of a hydraulic fluid pump driven by an induction mo tor together with oil 
control valves, piping, etc. Do not install hydraul ic equipment within the 
storage tank. Completely enclose unit on four open sides of the power unit 
frame with not less than 16 gauge steel removable p anel sections. Fully line 
panel sections on the interior with one-inch rigid board, mineral or glass 
fiber, or equivalent acoustical insulation. 

B. � Design hydraulic system so that working pressure do es not exceed 400 p.s.i. 
under any loading condition. 

C. � Pump shall be positive-displacement, rotary screw t ype, specially designed 
for hydraulic elevator service, having a steady dis charge without pulsation 
to give smooth and quiet operation. Pump output sha ll be capable of lifting 
elevator car with rated capacity, with a speed vari ation of no more than 
ten percent between no load and full load. Pump sha ll operate under flooded 
suction in an accurately machined case with the cle arance required to assure 
maximum efficiency. Hydraulic fluid by-pass shall d ischarge directly into 
storage tank. 

D. � Submersible pump unit not acceptable. 

E. � Motor shall be squirrel-cage, drip proof, ball bear ing, induction type, with 
a synchronous speed not in excess of 1800 RPM. Desi gn motor specifically 
for elevator service, not to exceed nameplate full load current by more than 
10% and be continuously rated 80 starts per hour wi thout exceeding a rise 
of 40 degrees C. Include closed transition SCR soft  start. 

F. � Connect motor and pump with multiple V-belt. Size b elts and sheaves for duty 
involved and design to prevent any metallic contact  between motor and pump 
shaft. Provide isolation units of rubber in shear t o prevent transmission 
of pump and motor vibration to the building. Instal l expanded metal sheave 
guard that can be easily removed for servicing and inspection. 
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2.12 � HYDRAULIC SYSTEM 

A. � Construct the storage tank of sheet steel, welded c onstruction, and a steel 
cover. Suitable means for filling, a minimum one-in ch protected vent 
opening, an overflow connection, and a valved drain  connection. Tank shall 
act as a storage tank only, and sized to pass throu gh machine room door as 
shown on drawings. Provide marked gauge to meter hy draulic fluid level. Tank 
shall be of capacity to hold volume of hydraulic fl uid required to lift 
elevator to top terminal landing, plus a reserve of  not less than ten gallons. 
Provide a baffle in the bottom of the tank to preve nt entry of any sediment 
or foreign particles into hydraulic system. Baffle shall also minimize 
aeration of hydraulic fluid. Permissible minimum hy draulic fluid level shall 
be clearly indicated. Hydraulic fluid shall be of g ood grade to assure free 
flow when cool, and have minimum flash point of 400  degrees F. Provide initial 
supply of hydraulic fluid for operation of elevator . 

1. � Thermostatically control the viscosity of the hydra ulic fluid with 
thermal cooling unit or  chilled water heat exchang er and temperature 
thermostat to maintain the fluid temperature in the  reservoir, pump and 
valves at a constant operating viscosity. 

2. � Provide a data plate on the tank framing indicating  the characteristics 
of the hydraulic fluid used. 

B. � Furnish and install connections between the storage  tank, pump, muffler, 
operating valves, and cylinder complete with necess ary valves, pipe 
supports, and fittings. All connections between the  discharge side of the 
pump, check valve, muffler, cylinder, lowering valv es shall be of schedule 
40 steel with screw, flanged, welded, or approved f lexible or mechanical 
couplings. Size of pipe and couplings between cylin der and pumping unit shall 
be such that fluid pressure loss is limited to 10 p ercent. 

C. � Do not subject valves, piping, and fittings to work ing pressure greater than 
those recommended by the manufacturer. 

D. � Support all horizontal piping. Place hangers or sup ports within 3 mm (12 
inches) on each side of every change of direction o f pipe line and space 
supports not over 3.0 meters (10 feet) apart. Secur e vertical runs properly 
with iron clamps at sufficiently close intervals to  carry weight of pipe 
and contents. Provide supports under pipe to floor.  

1. � Provide all piping from remote machine room to hois tway, including 
necessary supports or hangers. If remote piping is underground or in damp, 
inaccessible areas, install hydraulic piping thru P VC sleeve pipe. 

E. � Install pipe sleeves where pipes pass through walls  or floors. Set sleeves 
during construction. After installation of piping, equip the sleeves with 
snug fitting inner liner of either glass or mineral  wool insulation. 

F. � Install blowout-proof, non-hammering, oil-hydraulic  muffler in the 
hydraulic fluid supply pressure line near power uni t in machine room. Design 
muffler to reduce to a minimum any pulsation or noi ses that may be transmitted 
through the hydraulic fluid into the hoistway. 

G. � Solenoid operate and arrange control valves so hydr aulic fluid flow will 
be controlled in positive and gradual manner to ins ure smooth starting and 
stopping of elevator.  

H. � Provide safety check valve between cylinder and fle xible pump connection 
which will hold elevator with specified load at any  point when pump stops 
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or pressure drops below minimum operating levels.  

I. � Provide an automatic shut-off valve in the oil supp ly line at the cylinder 
inlet. Weld pipe protruding from cylinder at inlet and thread to receive 
shut-off valve. Activate the automatic shut-off val ve when there is a ten 
percent drop in no-load operating pressure. When ac tivated, this device 
shall immediately stop the descent of the elevator,  and hold the elevator 
until it is lowered by use of the manual lowering f eature of the valve. 
Arrange the manual lowering feature of the automati c shut-off valve to limit 
the maximum descending speed of the elevator to 15 FPM. The exposed 
adjustments of the automatic shut-off valve shall h ave their means of 
adjustment sealed after being set to their correct position.  

J. � Provide external tank shut-off valve to isolate hyd raulic fluid during 
maintenance operations.  

K. � Provide all pump relief and other auxiliary valves to comply with the 
requirements of the Code and to insure smooth, safe , and satisfactory 
operation of elevator.  

L. � Furnish and adjust by-pass and relief valve in acco rdance with Rule 3.19.4.2 
of ASME A17.1. 

M. � Install check valve to hold the elevator car with r ated load at any point 
when the pump stops. 

N. � Provide a shut-off valve in the pit near the jack a nd in the machine room 
capable of withstanding 150 percent of design opera ting pressure. Manual 
valve shall have handle attached to the valve. 

O. � Conveniently locate the manual lowering valve, easi ly accessible, and 
properly identified with a red arrow and not concea led within the storage 
tank. Mark the operating handle in red. 

P. � Provide a low oil control feature which shall shut off the motor and pump 
and return the elevator to the lowest landing. Upon  reaching the lowest 
landing, doors will open automatically allowing pas sengers to leave the car. 
Then doors shall close. All control buttons, except  the door open button, 
shall be made ineffective. 

Q. � Provide oil-tight drip pan for assembled pumping un it, including storage 
tank. Pan shall be not less than 16 gauge sheet ste el, with one-inch sides. 

R. � The entire hydraulic system, including muffler, sha ll be tested to withstand 
a pressure equal to twice the calculated working pr essure. 

1. � Submit certification that test has been performed. 

2.13 � GUIDE RAILS 

A. � Guide rails shall be planed steel, standard T-Secti on, securely fastened 
to building structure with steel brackets by means of bolts and heavy duty 
steel rail clips. Rails shall weigh not less than 1 5 pounds per foot and 
have suitable size and weight for the application. Rails shall conform with 
ASME A17.1, and located so that the entire car asse mbly is in true balance 
with the guide rails. 

B. � Support guide rails by brackets at each floor. Wher e fastenings are over 
4.3 meters (14 feet) apart, reinforce rails with 2. 3 mm (9 inch) channel 
backing, or approved equal, to secure the rigidity required for elevator 
capacity, platform size and method of loading. 



Lebanon VA Medical Center 
Behavioral Health Complex 
Lebanon, PA 17042 

May 18, 2012  
Issued for Bid  

VA Project No. 595-109  
Project No. 3468  

 

 142400-14   
�

C. � Locate all joints so as not to interfere with suppo rting clamps and brackets. 
Design shims used to secure rail alignment so that they remain in position, 
even though the fastening bolts may be loosened. 

D. � Extend guide rails from channels on pit floor to wi thin three-inches of the 
underside of the concrete slab at the top of the ho istway with a maximum 
deviation of 1/8 inch from plumb in all directions.  Provide a minimum of 
3/4-inch clearance between bottom of rails and top of channels.  

E. � Guide rail anchorages in pit shall be made in a man ner that will not reduce 
the effectiveness of the pit waterproofing.  

F. � Clean guide rails of any signs of rust or abrasion,  and file to remove all 
rough edges prior to final inspection. File all gui de rail joints to assure 
perfectly matching surfaces.  

G. � For attachment of guide rails in concrete or brick,  where steel framing is 
not available, install approved inserts or bond blo cks. 

2.14 � CAR GUIDES 

A. � Install on car frame four adjustable roller guides , each assembled on a 
substantial metal base, to permit individual self- alignment to the guide 
rails. 

B. � Roller Guides 

1. � Each guide shall be of an approved type consisting of not less than three 
(3) wheels, each with a durable, resilient oil-resi stant material tire 
rotating on ball bearings having sealed-in lubricat ion. Assemble rollers 
on a substantial metal base and mount to provide co ntinuous spring 
pressure contact of all wheels with the correspondi ng rail surfaces under 
all conditions of loading and operation. The wheels  shall be of ample 
diameter and shall run on three-machine finished dr y rail surfaces. 
Secure the roller guides at top and bottom on each side of car frame and 
counterweight frame. All mounting bolts shall be fi tted with nuts, flat 
washers, split lock washers and if required, bevele d washers. 

2. � Provide sheet metal guards to protect wheels on top  of car. 

3. � Minimum diameter of car rollers shall not be less t han 152 mm (6 inches). 
The entire elevator car shall be properly balanced to equalize pressure 
on all guide rollers. Cars shall be balanced in pos t-wise and 
front-to-back directions. Test for this balanced co ndition shall be 
witnessed at time of final inspection.  

2.15 � CROSSHEAD DATA PLATE 

A. � Permanently attach a non-corrosive metal data plate  to car crosshead. Data 
plate shall bear information required by Rule 2.16. 3 and 2.20.2.1 of ASME 
A17.1. Etch or stamp such information on plate. 

2.16 � CAR BUFFERS 

A. � Provide a minimum of two spring buffers for each ca r, in accordance with 
Rule 3.22 of ASME A17.1. Securely fasten buffers an d supports to the pit 
channels, and in the alignment with striker plates on car. Permanently fasten 
to each buffer a metal plate showing stroke and loa ding rating. Buffer 
anchorage shall not puncture pit waterproofing. 

B. � Design and install buffers to provide minimum car r unby required by Rule 
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3.4.2 of ASME A17.1. 

C. � Furnish pipe stanchions and struts, as required, to  properly support the 
buffer. 

2.17 � NORMAL AND FINAL TERMINAL STOPPING DEVICES 

A. � Mount normal stopping switch on car or in hoistway to slow speed of car and 
bring it to an automatic stop level with the termin al landings. 

1. � Switch shall function with any load up to and inclu ding 125 percent of 
rated elevator capacity at any speed obtained in no rmal operation. 

2. � Switch, when opened, shall permit operation of car in reverse direction. 

3. � No normal stopping device, other than one mounted o n car and activated 
by cams in hoistway, or mounted in hoistway and act ivated by cams on car, 
shall be permitted. 

B. � Mount final terminal stopping switches in the hoist way. 

1. � Switches shall be positively opened by car, should the car travel beyond 
the normal stopping switches. 

2. � Switches shall be independent of other stopping dev ices. 

3. � Switches, when opened, shall remove power from hois t motor, apply hoist 
machine brake, and prevent operation of car in eith er direction. 

C. � After final stopping switches have been adjusted, t hrough bolt switches to 
guide rail. 

2.18 � TOP-OF-CAR OPERATING DEVICE 

A. � The device shall conform to ASME A17.1 and the foll owing: 

1. � Activate the device by a toggle switch mounted in t he device. The switch 
shall have the "ON" and "OFF" positions permanently  marked on the 
faceplate with 1/4-inch letters. 

2. � Accomplish movement of the elevator by the continuo us pressure on a 
direction button and a safety button. 

3. � Provide an emergency stop toggle type switch as per  ASME. 

4. � Provide permanent identifications for the operation  of all components 
in the device. 

5. � Permanently attach the device to the elevator cross head, on the side of 
the elevator which is nearest to the hoistway door opening. 

2.19 � WORKMAN™S LIGHTS AND OUTLETS 

A. � Provide duplex GFCI protected type receptacles and lamp, with wire guards 
on top of elevator car and beneath platform.  

B. � The receptacles shall be in accordance with Fed. Sp ec. W-C-596/12D for Type 
D7, 2-pole, 3-wire grounded type rated for 15 amper es and 125 volts. 

2.20 � CAR LEVELING DEVICE 

A. � Provide car leveling device for elevator which shal l automatically bring 
car to within 3 mm (1/8 inch) of exact level with f loor landing regardless 
of load in car or direction of travel. 
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B. � When the car is traveling in the up direction, the car shall level up to 
the floor; and when the car is traveling in the dow n direction, the car shall 
level down to the floor. The car shall at all times  level into the floor 
and shall not stop above or below the floor and lev el back. 

C. � One-way leveling, augmented with an anti-creep devi ce, shall not be 
acceptable. 

2.21 � EMERGENCY STOP SWITCHES 

A. � Provide each top-of-car device, pit, etc., with eme rgency stop toggle 
switches. Mount stop switch on top-of-car in a comm on fixture with the 
top-of-car operating device and stop switch in the pit adjacent to pit access 
door or at top of pit ladder.  

B. � Each stop switch shall be red in color and shall ha ve its "Identity" and 
"STOP" and "RUN" positions legibly and indelibly id entified. 

2.22 � OPERATING DEVICE FACEPLATES 

A. � Fabricate faceplates for all elevator operating and  signal devices from not 
less than 3 mm (1/8-thick flat stainless steel, wit h all edges beveled at 
least 15 degrees. Install all faceplates flush with  surface upon which they 
are mounted. 

B. � Corridor push button faceplates shall be at least 6 5 mm (2 1/2-inches) wide 
by 200 mm (8 inches) The centerline of all corridor  pushbutton fixtures shall 
be 1 meter (3 feet 6 inches) above the corridor flo or. 

C. � Fasten all car and corridor operating device and si gnal device faceplates 
with non- corrosive white metal spanner head or bri stol head tamperproof 
screws. 

D. � Design car and corridor pushbutton faceplates so th at pressure on 
pushbuttons are independent of pressure on pushbutt on contacts. 

E. � Engraved legends or raised numerals in faceplates s hall have lettering ¼ 
inch high filled with black paint.  

2.23 � OPERATING DEVICES AT HOISTWAY LANDINGS 

A. � Provide a single riser of landing call buttons. Fix tures for intermediate 
landings shall contain "UP" and "DOWN" buttons. Eac h button shall contain 
an integral registration light which shall illumina te upon registration of 
a call and extinguish when the call is answered If a landing button is 
operated while the car and hoistway doors are closi ng at the floor, the doors 
shall stop and reopen and remain open for a normal passenger transfer time. 

2.24 � ELEVATOR CAR OPERATING PANELS 

A. � Locate main car operating panel in car enclosure so  that the highest 
passenger use device shall be no more than 1200 mm (4 feet) above the finished 
floor. Locate the alarm bell button at the bottom o f the panel with the 
centerline no less than 875 mm (35 inches) above th e finished floor. 

1. � All terminology on main car operating panel and aux iliary panel shall 
be engraved. Use 6 mm (1/4 inch) or larger letters for all passengers 
use devices in main and auxiliary car operating pan els. Use 3 mm (1/8 
inch) letters to identify all other devices in lowe r section of the main 
car operating panel. 
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a. � Phase II Firefighters™ operating instructions  

b. � Unique car number 

c. � "No Smoking" 

d. � Car capacity in pounds 

B. � Main car operating panel with  manufacturer's stand ard front return panel.  

1. � The control panel shall contain: 

a. � A complete set of raised or flush illuminated pushb uttons with a 
minimum diameter of 25.4 mm (1 inch). Buttons shall  have the floor 
designation indelibly marked on their face using 13  mm (1/2 inch) 
characters. The button illumination shall extinguis h when the car 
reverses its travel. As the car stops for a floor, that corresponding 
button shall be extinguished. 

b. � Emergency stop key switch (red in color) with marki ngs to show "RUN" 
and "STOP". Emergency stop switch shall be key oper ated. 

1) � Connect emergency signal alarm bell button to a 150  mm (6 inch) 
vibrating bell located on top of car. Furnish and i nstall bell 
including the necessary wiring and auxiliary device s. 

c. � Emergency signal alarm bell button (red in color). Illuminate button 
when actuated. 

d. � Two position key operated independent service trans fer switch marked 
"INDEPENDENT SERVICE" with two positions marked "ON " and "OFF". 

e. � A three position key operated Fire Service switch m arked "FIRE 
OPERATION" with three positions marked "OFF, HOLD a nd ON". 

f. � A red translucent light jewel with a visual graphic  per ASME A17.1 
which shall illuminate when required on Fire Servic e operation. It 
shall be marked "FIRE SERVICE". 

g. � An audible signal system for Fire Service operation . 

h. � A button marked "CALL CANCEL" for Fire Service oper ation. 

i. � Door "OPEN" and door "CLOSE" buttons located below the car buttons. 
Locate the door "OPEN" button adjacent to the car d oor entrance column. 
For rear openings provide rear door "OPEN" and "CLO SE" buttons for 
full selective door operation. 

j. � Emergency "Push to Call" button for two way communi cation with auto 
dial system. "Push to Call" button or adjacent ligh t jewel shall 
illuminate and flash when call is acknowledged. But ton shall match 
floor pushbutton design. Provide "Push to Call" but ton, tactile symbol 
and Braille adjacent to button mounted integral wit h car front return 
panel Engrave "Push To Talk" in 6 mm(1/4 inch) lett ers over button. 

2.25 � AUXILIARY CAR OPERATING PANEL 

A. � Provide an auxiliary car operating panel in the fro nt return panel opposite 
the main car operating panel . The auxiliary car op erating panel shall 
contain only those controls essential to passenger operation. 

1. � Mount red emergency signal alarm bell button, door "OPEN" and door "CLOSE" 
buttons in an easily identifiable group with stop s witch and the alarm 
bell button mounted at a point no closer than 875 m m (35 inches) to the 
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finished floor and nearest the door jamb. 

2. � Complete set of illuminated pushbuttons with a mini mum diameter of 25.4 
mm (1 inch). Buttons shall have the floor designati on indelibly marked 
on their face using 13 mm (1/2 inch) characters, co rresponding to the 
numbers of the main car operating buttons. Provide the buttons in a 
compact vertical grouping for center opening doors and a horizontal group 
for two-speed doors. 

3. � Cross-Connect all buttons in the auxiliary car oper ating panels to their 
respective buttons in the main car operating panel.  Registration of a 
car call in either panel shall cause the correspond ing button to 
illuminate in both the main and auxiliary car opera ting panels. 

4. � The auxiliary car operating panel faceplate shall m atch the main car 
operating panel faceplate in material and general d esign. Secure the 
faceplate with non- corrosive white metal spanner h ead or bristol head 
tamperproof screws. 

5. � Submit design of auxiliary car operating panel for approval. 

6. � Install auto dial phone in auxiliary car operating panel. 

7. � Emergency push to talk button for two way communica tion with auto dial 
system.  

2.26 � SINGLE CAR SELECTIVE COLLECTIVE AUTOMATIC OPERATION 

A. � Provide selective collective automatic operation fo rpassenger elevator. 

B. � Design system so that upon registration of one or m ore landing calls, car 
shall start automatically, provided hoistway door i nterlock circuits and 
car door circuits are established, and shall stop a t the first floor reached 
for which a car or landing call has been registered  which corresponds to 
the direction in which the car is traveling. Car sh all stop at floors for 
which car and/or landing calls have been registered , in natural order in 
which floors are reached by car, without regard to sequence in which the 
calls have been registered, provided a call for a g iven floor has been 
registered sufficiently in advance of arrival at th at floor to permit stop 
to be made. Arrange operation so that if no car cal ls have been registered 
and the car starts up in response to several "DOWN"  landing calls, car shall 
travel to highest "DOWN" call first and then revers e to collect other "DOWN" 
calls. Collect "UP" landing calls in the same manne r, when the car starts 
down in response to "UP" calls by first stopping fo r lowest "UP" landing 
call. If while car is traveling in the up direction , "DOWN" landing calls 
are registered, the car shall make no response to t he "DOWN" landing calls. 
However, "DOWN" calls shall remain registered and a fter highest "UP" call 
has been satisfied, car shall automatically proceed  to the highest "DOWN" 
call and shall then collect "DOWN" calls as, herein before, specified. 
Likewise, when the car is traveling down, no respon se shall be made to "UP" 
landing calls, but such "UP" calls shall remain reg istered and shall be 
answered by the car on its next up trip. Provide an  adjustable time limit 
relay to hold car at landing for predetermined time  after the car stops. 

C. � When all calls in the system have been satisfied, t he elevator shall shut 
down at the last landing served with the car and ho istway doors closed. 
Registration of a call at the landing where the car  is parked shall 
automatically open the car and hoistway doors. 
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2.27 � INDEPENDENT SERVICE 

A. � Provide a two position key operated "INDEPENDENT SE RVICE SWITCH" in the main 
car operating panel which shall have its positions marked "OFF" and "ON". 
When the switch is in the "ON" position, the car sh all respond only to calls 
registered on landing push buttons. Car and hoistwa y door shall not close 
until a car button or the "DOOR CLOSE" button is pr essed and held until the 
interlock circuits are established. Resume normal s ervice when the switch 
is returned to the "OFF" position.  

2.28 � FIRE SERVICE 

A. � Provide Fire Service as per ASME A17.1. 

B. � Smoke Detectors: 

1. � Smoke detection devices in each elevator lobby, top  of hoistway, and 
machine room, provided by General Contractor. Furni sh and install the 
smoke detection devices, together with all necessar y conduit, wiring, 
relay, etc., required between the Fire Alarm System  and the junction box 
of the elevator lobby control panel, under "FIRE AL ARM SYSTEMS". All 
necessary connections from the elevator lobby contr ol panel to the 
elevator control system in the machine room shall b e furnished and 
installed under this section of the specification. 

2. � Upon activation of an elevator lobby,top of hoistwa y, and machine room 
smoke detection device, transmit a signal to the bu ilding fire alarm 
control console. Transmit an "Alarm" signal from th e console to the 
elevators, which shall activate the "Fire Service" Phase I operation. 
The "Alarm" signal received from any elevator lobby , top of hoistway, 
or machine room smoke detection device, except that  device located in 
the main lobby shall activate the same sequence of operation activated 
by the "Fire Service" key operated switch in the ma in lobby control panel. 
Together the "Alarm" signal received from the smoke  detection device, 
located in the main landing lobby, shall activate t he same sequence of 
operation activated by sending the elevator to the designated alternate 
floor.  

3. � When an "Alarm" signal initiates Phase I operation,  momentary movement 
of the "Fire Service" key in the lobby control pane l to the "ON" position 
shall be required to return elevators to automatic operation if "Alarm" 
signal is cleared. 

2.29 � CAR POSITION INDICATOR 

A. � Provide an alpha-numeric LED digital position indic ator in each main car 
operating panel, consisting of numerals and arrows not less than 50 mm (2 
inch) high, to indicate position of car and directi on of car travel. 
Indicator faceplate shall be stainless steel. Provi de L.E.D. or L.C.D. 
illumination. Locate position indicator in the main  car operating panel. 
When no direction has been established, neither arr ow shall be illuminated. 

B. � Provide an audible signal to momentarily sound as t he car is stopping at, 
or passing a floor. It shall be no less than 20dB w ith a frequency no higher 
than 1500 Hz. Provide space, adapters and wiring fo r future floors. 

2.30 � CORRIDOR LANTERNS 

A. � Provide each car entrance with a digital corridor l antern mounted over the 
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hoistway entrances at all floors except main and al ternate fire response 
floors. Provide each terminal landing with a single  "UP" or "DOWN" 50mm (2 
inch) arrow lantern and each intermediate landing w ith "UP" and "DOWN" 
lanterns. Each lens shall be illuminated with L.E.D . illumination of proper 
intensity, so shielded to illuminate individual len s only. Connect lanterns 
to signal, in advance of approach and direction of stopping car whether or 
not corridor button has been operated at the floor.   Hall calls shall receive 
immediate assignment to individual cars and hall la ntern shall sound and 
illuminate. Corridor lanterns shall not be illumina ted when a car passes 
a floor without stopping. Each lantern shall be equ ipped with a clearly 
audible electronic tone which shall sound once for "UPWARD" bound car and 
twice for "DOWNWARD" bound car. Audible signal shal l not sound when a car 
passes the floor without stopping. Provide adjustab le sound level on audible 
signal. 

2.31 � AUDIO VOICE SYSTEM 

A. � Provide voice audio activated by stopping at a floo r. Audio voice to give 
floor designations. The voice announcer shall be a digitized floor announcer 
that will announce the floor numbers and direction of travel and special 
announcements. The voice announcer will be a natura l human voice that 
receives messages and shall comply with ADA require ments for audible car 
position indicators. The voice announcer shall have  two separate volume 
controls. One for the floor announcement and anothe r for the floor direction. 
The voice announcer shall be 250 mm W x 250 mm H x 150 mm D (10 inch W x 
10 inch L x 6 inch D) voice box 450 mm (18 inch) fu ll range loud speaker 
to be located on top of the cab. The voice box shal l be concealed above the 
elevator dome. The speaker shall be mounted center of the elevator dome or 
as directed by the Engineering Officer. The voice a nnouncer unit shall 
contain 21 ports which can accommodate 21 standard floors and direction 
messages. Install voice announcer per manufacturer¢ s recommendations and 
instructions. The voice announcer shall be the prod uct of one manufacturer 
of established reputation. Provide manufacturer lit erature and list of voice 
messages. Provide special messages for Fire Service , Medical Emergency, "Do 
not block doors" or others as directed by Resident Engineer. 

2.32 � HOISTWAY ACCESS SWITCHES  

A. � Provide hoistway access switch for elevator at top terminal landing to permit 
access to top of car, and at bottom terminal landin g to permit access to 
pit.When center opening doors are specified, mount the access key switch 
six feet above the corridor alongside the jamb. The  exposed portion of each 
access switch or its faceplate shall have legible, indelible legends to 
indicate identity and "UP", "DOWN", and "OFF" posit ions. Design and location 
of access switches shall be submitted for approval.  Each access switch shall 
be a constant pressure cylinder type lock having no t less than five pins 
or five stainless steel disc combination with key r emovable only when switch 
is in "OFF" position. Barrel keys not acceptable. L ock shall not be operable 
by any other key which will operate any other lock or device used for any 
other purpose in the hospital. Arrange the hoistway  switch to initiate and 
maintain movement of the car. When the car is moved  down from the top terminal 
landing, limit the zone of travel to a distance not  greater than the height 
of the car crosshead. 

B. � Provide emergency keyway for all hoistway entrances . 



Lebanon VA Medical Center 
Behavioral Health Complex 
Lebanon, PA 17042 

May 18, 2012  
Issued for Bid  

VA Project No. 595-109  
Project No. 3468  

 

 142400-21   
�

2.33 � HOISTWAY ENTRANCES FOR PASSENGERS ELEVATOR 

A. � Provide entrances of metal construction using cold rolled steel, except door 
frames which shall be of stainless steel. Complete entrances with sills, 
hanger supports, hangers, tracks, angle struts, uni t frames, door panels, 
fascia plates, toe guards, hardware, bumpers, sight  guards, and wall 
anchors. 

B. � Provide one piece extrudedaluminum sills with non-s lip wearing surface, 
grooved for door guides and recessed for fascia pla tes. Sills shall have 
an overall height of not less than 19 mm (3/4 inch) , thickness of not less 
than 3 mm (1/8 inch), and set true, straight and le vel, with hoistway edges 
plumb over each other, and top surfaces flush with finished floor. Grout 
sills full length after installation.  

C. � Construct hanger supports of not less than 4.5 mm ( 3/16 inch) thick steel 
plate, and bolted to strut angles.  

D. � Structural steel angles 75 mm by 75 mm by 9 mm (3-i nches by 3-inches by 3/8- 
inch) 127 mm by 127 mm by 12 mm (5" by 5" by 1/2") shall extend from top 
of sill to bottom of floor beam above, and shall be  securely fastened at 
maximum 457 mm (18 inch) O.C. and at each end with two bolts.  

E. � Provide jambs and head soffits, of not less than 14  gauge stainless steel, 
for entrances. Jambs and head soffits shall be comb ination buck and jamb 
welded construction, and provided with three tile a nchors each side. Side 
jambs shall be curved type. Radius of curvature sha ll be about 90 mm (3 
1/2-inches). Head jamb shall be square type, and sh all overhang corridor 
face of side jambs by 6 mm (1/4 inch). Rigidly fast en jambs and head soffits 
to building structure. Provide jambs and head soffi ts with oiled paper 
covering suitably taped at factory, or other suitab le type of protective 
covering. After installation, protect jambs and hea d soffits with wood 
framing to prevent damage to finish. Solidly grout jambs.  

F. � If drywall is used for hoistway construction, submi t method of anchoring 
jambs to front hoistway walls for approval.  

G. � Provide hoistway entrance with flush hoistway doors  Elevators No. 
P______S_______. Door panels shall be not less than  16 gauge sheet steel, 
flush type construction, and not less than 35 mm (1  1/2-inches) thick. Top 
and bottom of door panels shall have continuous sti ffener channels welded 
in place. Reinforcement of the door panels shall be  approximately 0.04-inch 
in thickness and of the hat section type. At bottom  of each panel, provide 
two accurately fitted removable laminated phenolic or other approved 
material, guides with fire stops. Reinforce each do or panel for hangers, 
interlock mechanism, power door operator and closer . One door panel of each 
entrance shall bear a BOCA label, Underwriters' lab el, or, in lieu of this, 
other labels may be furnished provided they are bas ed on fire test reports 
and factory inspection procedures acceptable to Con tracting Officer. Fasten 
sight guard of  14 gauge  metal, extending full hei ght of panel, to leading 
edge of  each panel of center opening doors . Door finish shall be  stainless 
steel. 

H. � Provide rubber bumpers at top and bottom of strike jambs and/or struts for 
stopping door panels at limits of travel in opening  and closing directions. 
[ Provide continuous rubber astragal bumper strip of tongue and groove 
construction on center opening doors ].  

I. � Provide 14 gauge sheet steel fascia plates in hoist way to extend vertically 
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from head of hanger support housing to sill above. Plates shall be the same 
width as the door opening of elevator and adequatel y reinforced to prevent 
waves and buckles. Below bottom terminal landing an d over upper terminal 
landing provide suitable toe guard and dust cover b eveled back to wall and 
adequately fastened. Provide cover plate the width of the door opening on 
hanger pockets.. 

J. � Provide hangers for hoistway door panels and have m eans to transmit motion 
from one door panel to the other. Fasten the hanger s to the door sections. 
Provide with reinforcements at the point of attachm ent. The hanger shall 
have provisions for vertical and lateral adjustment . The hanger shall be 
of the two-point suspension type, consisting of nyl on or other non-metallic 
tired sheaves fitted with dustproof, grease packed ball or roller bearings 
mounted on a malleable iron or steel bracket. The h anger sheaves shall 
operate at a relatively low rotational speed, and s hall roll on a high- 
carbon, cold-rolled or drawn steel track shaped so as to permit free movement 
of sheaves without regard to vertical adjustment of  sheave, bracket or 
housing. Beneath the track and each hanger sheave, provide a hardened steel 
up-thrust roller capable of withstanding a vertical  thrust equal to the 
carrying capacity of adjacent upper sheave. The up- thrust shall have fine 
vertical adjustments, and the face of the roller sh aped so as to permit free 
movement of the hanger sheave. The up-thrust roller  shall have ball or roller 
bearings. Provide the hanger sheaves with steel fir e stops to prevent 
disengagement from tracks. Fit each hanger sheave w ith a felt, or similar 
material, wiper to provide a light lubricating film  between the sheave and 
hanger track.  

K. � Do not use hangers that are constructed integrally with the door panels.  

L. � Provide raised numerals for all openings, with a ce nterline of 50 mm (2 
inches) high, located on each side of entrance fram e, at a height of 1500 
mm (5-feet) above the landing sill. The numerals sh all also contain Braille. 

M. � Provide unique car number on every elevator entranc e at designated level, 
minimum 75 mm (3 inches) in height. 

2.34 � ELECTRIC POWER DOOR OPERATORS, PASSENGER AND SERVICE ELEVATORS 

A. � Provide a high-speed, heavy duty, direct-current or  alternating-current, 
master-type, door operator to automatically open th e car and hoistway doors 
simultaneously when the car is leveling, and automa tically close the doors 
simultaneously at the expiration of the door-open t iming. Motor shall be 
of the high-internal resistance type, capable of wi thstanding high currents 
resulting from stall without damage to the motor. T he door operator shall 
be capable of opening a car door and hoistway door simultaneously, at a 
maximum speed of not less than two feet per second.  The closing speed of 
the doors shall be one foot per second. A reversal of direction of the doors 
from the closing to opening operation initiated by the infrared curtain unit 
reopening device, or the door "OPEN" button, shall be accomplished within 
no more than 38 mm (1 1/2-inches) maximum of door m ovement. Particular 
emphasis is to be placed on obtaining quiet interlo ck and door operation, 
and smooth, fast, dynamic braking for door reversal s and stopping of the 
doors reversals, and stopping of the door extremes of travel. Construct all 
levers, operating the doors, of heavy steel members , and all pivot points 
shall have ball or roller bearings. Use electric po wer to open and close 
the doors. Auxiliary automatic door closers require d under Rule 2.11.3 of 
ASME A17.1 shall bespring loaded sill mounted type.  
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B. � Design the door operator so that in case of interru ption or failure of the 
electric power from any cause, it shall permit emer gency manual operation 
of both the car door and the hoistway door from wit hin the car, at door zone 
only, outside of door zone, doors are restricted to  100 mm (4 inch) opening. 

1. � It shall not be possible for the doors to open by p ower unless the elevator 
is within the leveling zone. 

2. � Provide infrared curtain unit. The device shall cau se the car and hoistway 
doors to reverse automatically to the fully-open po sition should the unit 
be actuated while the doors are closing. Unit shall  function at all times 
when the doors are not closed, irrespective of all other operating 
features. The leading edge of the unit shall have a n approved black 
finish. 

C. � Should the doors be prevented from closing for more  than predetermined 
adjustable interval of 20 to 45 seconds by the inte rruption or failure of 
the infrared curtain unit door control shall be ren dered inoperative and 
the doors shall close at reduced speed while a nudg ing buzzer located on 
the car shall sound.  

1. � If an obstruction in the sill should not activate t he infrared curtain 
unit door control device and prevent the doors from  closing for more than 
a predetermined adjustable interval of 45 to 90 sec onds, the doors shall 
reverse to the fully open position and reestablish the closing cycle. 

D. � Provide door "OPEN" and "CLOSE" buttons. When the d oor "OPEN" button is 
pressed and held, the doors, if in the open positio n, shall remain open and, 
if the doors are closing, they shall stop, reverse and reopen. Momentary 
pressure of the door "CLOSE" button shall initiate the closing of the doors 
prior to the expiration of the normal door open tim e. 

2.35 � ELECTRIC INTERLOCKS 

A. � Equip each hoistway door with true interlock, funct ioning as hoistway unit 
system, to prevent operation of car until all hoist way doors are locked in 
closed position as defined by ASME A17.1. Interlock  shall prevent opening 
of hoistway door from corridor side, unless car is at rest at landing, is 
operating in leveling zone at landing, or hoistway access switch is used. 

B. � Hoistway door interlock shall not be accepted, unle ss it has successfully 
met requirements of Rule 2.12.6 of ASME A17.1. Secu rely fasten approved 
devices to the car, and arrange to operate the inte rlocks without 
objectionable noise, shock or jar. 

C. � Equip car doors with electric contact which prevent s operation of car until 
doors are closed as defined in ASME A17.1 unless ca r is operating in leveling 
zone or hoistway access switch is used. Locate door  contact to prevent its 
being tampered with from inside of car. Car door co ntact shall not be 
accepted, unless it has successfully met requiremen ts of Rule 2.13 of ASME 
A17.1. 

D. � Wiring installed from the hoistway riser to each do or interlock shall be 
NEC type (SF- 2), or equivalent. 

1. � Type SF-2 cable terminations in the interlock housi ng shall be sleeved 
with glass braid fillers, or asbestos braid jackets . 

E. � Provide devices, either mechanical or electrical, w hich shall prevent 
operation of the elevator in event an accident to o r defective door operator 
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equipment has permitted an independent car or hoist way door panel to remain 
in the "unclosed" or "unlocked" position. 

2.36 � CAR FRAME 

A. � Car frame shall conform with requirements of ASME A 17.1, and constructed 
of steel plates and structural shapes securely rive ted, bolted, or welded 
together. No iron casting will be permitted. The en tire assembly shall be 
rugged construction, and amply braced to withstand unequal loading of 
platform. Car frame members shall be such as to rel ieve the car enclosure 
of all strains. Balance car front to back and side to side. Provide balancing 
weights and frames, properly located, to achieve th e required true balance. 

2.37 � CAR PLATFORM FOR PASSENGER ELEVATOR 

A. � Construct the car platform so as to comply with all  the requirements of ASME 
A17.1. Provide car entrances with extruded aluminum  sill or better with 
machined or extruded guide grooves. Cover underside  and all exposed edges 
of wood filled platform with black sheet iron of no t less than 27 gauge, 
with all exposed joints and edges folded under. Fir e resistant paint is not 
acceptable. Platform shall have flexible vinyl comp osition tile flooring 
not less than 3 mm (1/8 inch) thick. For color, see  Section 09 06 00, SCHEDULE 
FOR FINISHES. Adhesive material shall be type recom mended by manufacturer 
of tile. Lay tile flush with threshold plate and co ved base. Equip platform 
with 533 mm (21 inch deep sheet-steel toe-guard apr on of not less than 12 
gauge at hoistway entrance side. Extend at least th ree-inches beyond each 
side of entrance jamb. Securely brace toe-guard apr on to car construction, 
and bevel bottom edge at not less than 60 degree an gle nor more than 75 degree 
angle from horizontal. Install platform in the hois tway, so that the 
clearance between front edge and landing threshold shall not exceed 32 mm 
(1 1/4-inches). 

B. � Provide sound and vibration isolator of neoprene or  other resilient material 
in compression, which will resist oil and aging, in  conjunction with platform 
steel platen. Provide buffer strike plates securely  fastened to car frame 
plank or bolster. 

2.38 � CAR ENCLOSURE FOR PASSENGER ELEVATOR 

A. � Car enclosure for passenger and service elevators s hall have a minimum dome 
height inside the cab of 2440 mm (8 feet). 

B. � Securely fasten car enclosure to platform by throug h bolts located at 
intervals of not more than 457 mm (18 inches), runn ing through an angle at 
the base of panels to underside of platform. Provid e 6 mm (1/4 inch) bolts 
with nuts and lock washers. 

C. � Front return wall panel, entrance columns, rear cor ner columns, entrance 
head, jamb and transom shall be 14 gauge stainless steel. Side and rear wall 
panels 1220 mm (48 inches) from finished floor to t op of panel shall be 14 
gauge stainless steel. Side and rear panels from 12 20 mm (48 inches) above 
finished floor up to and including the canopy shall  be 14 gauge cold rolled 
steel covered with high pressure plastic laminate. Apply the plastic 
laminate to a minimum thickness of 15 mm (5/8 inch)  particle board that meets 
ASME and Federal requirements. Submit a method of f astening particle board 
to steel. This particle board shall be one piece on  back and sides. It shall 
be flush with the face of the bottom section of the  stainless steel. Plastic 
laminate shall comply with Federal Spec. L-P-508, S tyle Type 1, Class 1. 
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Color is specified in Section 09 06 00, SCHEDULE FO R FINISHES. Interior shall 
be flush panel construction with angles welded on e xterior to insure adequate 
rigidity. Coat exterior of panels with mastic sound  insulation material 
approximately 2.5 mm (3/32-inch) thick followed by a prime coat. Mastic 
material shall conform to ASTM E1042. Stainless ste el wainscot and wall 
panels above shall be radius "vee" joint with ends of panels turned to 
exterior and bolted together.  

1. � Face side and rear wall panels above the stainless steel wainscot with 
high pressure plastic laminate. Smooth and flush al l joints with no ragged 
or broken edges. Plastic laminate shall comply with  NEMA LD3, textured 
finish, general purpose type, grade designation GP 50, 0.050-inch 
thickness, except with a minimum wear resistance of  1200 cycles, and 
backer sheet, grade designation BK 20, .51 mm (0.02 0-inch) thickness. 
For color and finish of plastic laminate see Sectio n 09 06 00, SCHEDULE 
FOR FINISHES. 

D. � Provide a hinged top emergency exit to conform to A SME A17.1. Exit shall 
be unobstructed when open, and shall have a mechani cal and electrical stop. 
Provide contacts to prevent operation of the elevat or when the emergency 
exit is open. 

E. � Locate car position indicator in main car operating  panel. 

F. � Provide duplex, GFCI protected type receptacle in c ar. Locate flush-mounted 
receptacle on the centerline of the main car operat ing panel, 6-inches above 
the car floor. The receptacle shall be in accordanc e with Fed. Spec. W-C-596, 
2-pole, 3-wire grounded type rated for 15 amperes a nd 125 volts. Receptacle 
face plate stainless steel, and if removable, faste n with white metal 
tamperproof spanner head or bristol head screws. Re ceptacle shall permit 
current to flow only while a standard plug is in th e proper position in the 
receptacle. 

G. � Construct canopy of not less than 12 gauge steel.  

H. � Provide car lighting with indirect fluorescent, lam ps mounted above lighting 
coves along each side of cab, front to back. Ballas ts for fluorescent 
fixtures shall be rapid starting type, UL Class P w ith a power factor not 
less than 90 percent. Sound ratings shall be "A", e xcept for ballast sizes 
which are not available with "A" ratings as standar d products of any 
manufacturer. Such ballast shall have the quietest ratings available. Equip 
the fluorescent fixtures with a symmetrical reflect or having specular ALZAK 
(or equal) finish. Maintain light level at a minimu m 20 foot candles. Enclose 
the entire vertical space between the light trough outer edge and the cab 
canopy with approved clear plastic sheeting. Instal l the plastic sheets so 
that they are removable for cleaning and relamping.  

I. � Provide a blower unit arranged to exhaust through a n opening in the canopy. 
Provide a stainless or chrome plated fan grill arou nd the opening. Provide 
2-speed type unit, capable of rated free delivery a ir displacement of 
approximately 380 and 700 cfm at respective speed. Mount unit on top of car 
with rubber isolation to prevent transmission of vi bration to car structure. 
Provide screening over exhaust end of blower. Provi de a 3- position switch 
to control the unit in main car operating panel. 

J. � Car enclosure base shall be of 14-gauge stainless s teel, 150 mm (6 inches) 
high. Provide straight type base at front return si des, and rear of car. 
Vertical face of base at sides and rear shall be fl ush with, or recessed 
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behind, the wainscot directly above the base. Base shall be not less than 
14 gauge. There shall be no exposed fastenings in b ase. Provide a series 
of baffled openings around the base of the enclosur e which shall provide 
a minimum area of 450 square mm (18 square inches) and a maximum area of 
610 square mm (24 square inches).  

K. � Provide car enclosure with cylindrical handrails of  solid stainless steel, 
not less than 38 mm (1 1/2" inches) diameter. Locat e handrails approximately 
38 mm (1 1/2-inches) from cab wall. Install handrai ls on two sides and rear. 
Curve ends of handrails to wainscoting. Conceal all  handrail fastenings, 
and handrails shall be removable from inside the ca r enclosure. The 
centerlines of the handrails shall be 34 inches abo ve the car floor.  

L. � Provide car entrance with single speed  center open ing horizontal sliding 
car doors, of same type as hoistway doors . Constru ct door panels to be flush 
hollow metal construction, not less than 25 mm (1 i nch) thick, consisting 
of not less than one piece continuous 16 gauge stai nless steel on car side 
face and leading and trailing edges. Separate the t wo plates by a 
sound-deadening material, and reinforce by steel sh apes welded to the plates 
at frequent intervals. Reinforce panels as required  for installation of 
hangers, power-operating and door-opening devices. Hang doors on two-point 
suspension hangers having ball-bearing sheaves not less than 75 mm (3 inches) 
in diameter, with rubber or non-metallic sound-redu cing tires. Equip hangers 
with adjustable ball-bearing rollers to take upward  thrust of panels. 
Upthrust roller shall be capable of being locked in  position after adjustment 
to a maximum of 0.015-inch clearance. Provide two n on- metallic gibs on each 
door panel. Gibs shall be replaceable without remov al of door panel.  

M. � Provide a permanently attached stainless steel capa city plate on elevator. 
Capacity plate shall be conspicuously located on th e front return panel 
containing the main car- operating panel. Plate sha ll show the rated load 
of the elevator in pounds, with engraved or cast le tters not less than 6 
mm (1/4 inch) high. Fill engraved letters with blac k paint. The capacity 
may be engraved in the main car-operating panel fac eplate, in lieu of a 
separate capacity plate. 

N. � Provide an emergency car lighting system on each ca r, consisting of a 
rechargeable battery, charger, controls, and light fixture. The system shall 
automatically provide emergency light in the car up on failure or abnormal 
interruption of the normal car lighting service, an d function irrespective 
of the position of the light control switch in the car. The system shall 
be capable of maintaining a minimum illumination of  1.0 foot- candle when 
measured four feet above the car floor, and approxi mately one foot in front 
of the car operating panel, for a period of not les s than four hours. The 
emergency light shall be located in the main car op erating panel. 

O. � A constant pressure switch that automatically retur ns to the "OFF" position 
when released, and a pilot light, for the periodic testing of battery and 
lamps, shall be provided.  

2.39 � AUTO DIAL PHONE SYSTEM 

A. � Furnish and install a complete intercommunication s ystem, as part of this 
work. 

B. � The auto dial system shall be located in the auxili ary car operating panel. 
The speaker and unit shall be mounted on the backsi de of the perforated 
stainless steel plate cover. 



Lebanon VA Medical Center 
Behavioral Health Complex 
Lebanon, PA 17042 

May 18, 2012  
Issued for Bid  

VA Project No. 595-109  
Project No. 3468  

 

 142400-27   
�

C. � An auto dial system shall be provided for each elev ator. The auto dial, when 
activated by the "PUSH TO TALK" button, shall autom atically dial to the 24 
hour area. 

D. � Each elevator shall have an individual phone number . 

2.40 � SEISMIC REQUIREMENTS 

A. � Support and maintain pump unit, controller, selecto r, rails, rail brackets, 
conduit, buffers, piping, scavenger pumps and jack unit assembly in place 
as to effectively prevent any part from sliding, ro tating or overturning 
or jumping under conditions imposed by seismic forc es not less than that 
required to produce an acceleration of gravity hori zontally and ½ gravity 
vertically acting simultaneously. Design the total system to continue 
operation without interruption under specified seis mic acceleration, as 
outlined in H-18-8. 

B. � Support all vertical conduit systems within the hoi stway at points above 
the center of gravity of riser. Provide lateral gui des at regular intervals. 

C. � Provide hydraulic equipment mounted on vibration is olators with seismic 
restraints. 

D. � Bolt controller and selector panels to the floor an d provide with sway braces 
at top. Secure all electrical components within the  panels to the panel 
frame. Fit doors and hinged panels with positive lo cking latches. 

E. � Car guide rail brackets and rail clip bolts shall b e guarded against snagging 
below the hoistway junction box on the side of the rail adjacent to the point 
of suspension of the traveling cables. 

F. � Provide car guide rails with at least one intermedi ate bracket between 
brackets located at each floor so that bracket spac ing does not exceed 2400 
mm (8 feet). If intermediate brackets cannot be ins talled because of lack 
of structural support, reinforce rails with 225 mm (9 inch) channel or 
approved equal backing. 

G. � Size guide rails no less than 15 pounds per foot. 

H. � Submittals are required for all equipment anchors, supports, restraints and 
detectors. Submittals shall include weights, dimens ions, center of gravity, 
standard connections, calculations, manufacturer's recommendations, 
behavior problems (vibration, thermal, expansion, e tc.,) so that design can 
be properly reviewed.  

PART 3 - �EXECUTION  

3.1 � PREPARATION 

A. � Examine work of other trades on which the work of t his Section depends. Report 
defects to Resident Engineer in writing which may a ffect the work of this 
trade or equipment operation, dimensions from site for preparation of shop 
drawings. 

B. � Ensure that shafts and openings for moving equipmen t are plumb, level and 
in line, and that pit is to proper depth, waterproo fed and drained with 
necessary access doors, ladder, guard. 

C. � Ensure that machine room is properly illuminated, h eated and ventilated, 
and equipment, foundations, beams correctly located  complete with floor and 
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access door. 

D. � Before fabrication, take necessary job site measure ments, and verify where 
work is governed by other trades. Check measurement  of space for equipment, 
and means of access for installation and operation.  Obtain dimensions from 
site for preparation of shop drawings. 

E. � Ensure the following preparatory work, provided und er other Sections, has 
been properly completed to receive the elevator wor k: 

1. � Supply of electric feeder wires to the terminals of  the elevator control 
panel, including shunt trip circuit breaker. Provis ion of hoistway 
outlets for car light and for light in the pit and outlets in machine 
room for light. Furnishing of electric power for te sting and adjusting 
elevator equipment. 

2. � Furnish circuit breaker panel in machine room for c ar and hoistway lights 
and receptacles. 

3. � Supply of power for emergency cab lighting and vent ilation from a power 
panel specified in Division 26, ELECTRICAL and fed by building emergency 
circuits. 

4. � Machine room enclosed and protected from moisture, with self closing, 
self locking door. 

5. � Provide fire extinguisher in machine room. 

F. � Supply in ample time for installation by other trad es, inserts, anchors, 
bearing plates, brackets, supports and bracing incl uding all setting 
templates and diagrams for placement. 

3.2 � INSTALLATION 

A. � Perform work with competent mechanics skilled in th is work and under the 
direct control and supervision of the elevator manu facturer's experienced 
Foreman. 

B. � Set hoistway entrances in alignment with car openin gs, and true with plumb 
sill lines. 

C. � Install machinery, guides, controls, car and all eq uipment and accessories 
in accordance with manufacturer's instructions, app licable codes, and 
standards, to provide a quiet, smooth operating ins tallation, free from side 
sway, oscillation or vibration. 

D. � Isolate and dampen machine vibration with properly sized sound-reducing 
anti-vibration pads. 

E. � Erect hoistway sills, headers and frames prior to e rection of rough walls 
and doors. Erect fascias and toe guards after rough  walls are finished. 

F. � Grout sills and hoistway entrance frames. 

3.3 � CLEANING  

A. � Prior to final acceptance, remove protection from f inished or ornamental 
surfaces, and clean and polish surfaces with due re gard to type of material. 

3.4 � SPACE CONDITIONS 

A. � Attention is called to overhead clearance, pit clea rances, overall space 
in machine room, and construction conditions at bui lding site in connection 
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with elevator work. Addition or revision of space r equirements, or 
construction changes that may be required for the c omplete installation of 
the elevators, must be arranged for and obtained by  the Contractor, subject 
to approval of Contracting Officer. Include cost of  such changes in bid, 
and form a part of the contract. Provide proper, sa tisfactory code legal 
installation of equipment as a whole, including all  construction, 
accessories and devices in connection with elevator , mechanical and 
electrical work specified herein. 

B. � Where concrete beams, floor slabs or other building  construction protrude 
more than 50 mm (2 inches) into hoistway, bevel all  top surfaces of said 
projections 20 gauge steel to an angle of at least seventy-five degrees with 
the horizontal. 

3.5 � ARRANGEMENT OF EQUIPMENT  

A. � Clearance around elevator, mechanical and electrica l equipment shall comply 
with applicable provisions of NEC.  

B. � Arrange equipment in machine room so that major equ ipment components can 
be removed for repair or replacement, without disma ntling or removing other 
equipment in same machine room.  

C. � Where applicable, locate controller near and visibl e to its respective pump 
unit. 

3.6 � WORKMANSHIP AND PROTECTION  

A. � All installations shall be made in a first class, n eat and skillful manner 
by mechanics experienced in the trade involved. Mec hanically and 
electrically correct all details of the installatio n. All materials and 
equipment shall be new, and without imperfections. 

B. � Include recesses, cutouts, slots, holes, patching, grouting, refinishing 
and the like, to accommodate installation of equipm ent in the elevator 
contractor's work. Core drill all new holes in conc rete.  

C. � No structural members shall be cut or altered. Rest ore work in place, which 
has been damaged or defaced, equal to original cond ition.  

D. � Finish work shall be straight, level and plumb, wit h true, sharp surfaces 
and lines. Protect all machinery and equipment agai nst dirt, water or 
mechanical injury. Thoroughly clean all work at fin al completion, and 
deliver in perfect unblemished condition.  

E. � Grease gun fittings shall be pressure relief type. 

F. � Completely enclose selector cables or tapes, which are exposed to accidental 
contact in the machine room with 16 gauge sheet met al or expanded metal 
guards.  

G. � Guard exposed gears, sprockets, selector drums, etc . from accidental 
contact, in accordance with Rule 2.10.1 of ASME A17 .1. 

3.7 � PAINTING AND FINISHING 

A. � Elevator equipment shall be factory painted with ma nufacturer's standard 
finish and color. 

1. � Elevator pump unit, controllers, and crossheads of cars shall be 
identified by 100 mm (4 high numerals and letters l ocated as directed. 
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Color of numbers shall contrast with color surfaces  to which they are 
applied. 

2. � Surface (except contact surfaces of working parts) of elevator items, 
such as, controllers, car frame, underside of platf orms, guide rails, 
rail brackets, all uncoated ferrous metal items and  hydraulic piping 
shall be given approved prime coat. 

3. � Upon completion of installation and prior to final inspection, all 
equipment shall be thoroughly cleaned of grease oil , cement, plaster, 
and other debris. All equipment, except that which is otherwise specified 
to have factory finish, shall then be given two coa ts of paint of approved 
color. 

4. � Paint floor designation numbers not less than 100 m m (4 inches) high, 
on hoistway doors, fascias or walls as required by Rule 100.7 of ASME 
A17.1. The color of the paint used shall contrast w ith the color of the 
surfaces to which it is applied. 

B. � Hoistway entrances of passenger elevators: 

1. � Door panels shall be parkerized or given equivalent  rust resistant 
treatment and a factory finish of one coat of baked  on primer and one 
factory finish coat of baked on enamel, unless stai nless steel. 

2. � Fascia plates, toe guards, dust covers, hanger cove rs and other metal 
work, including built-in or hidden work and structu ral metal, (except 
stainless steel entrance frames and surfaces to rec eive baked enamel 
finish) shall be given approved prime coat in the s hop, and one field 
coat of paint of approved color. 

C. � Elevator cabs for passenger elevators: 

1. � Interior and exterior steel surfaces shall be parke rized or given 
equivalent rust resistant treatment before finish i s applied. 

2. � Factory finish interior steel surfaces with one coa t of baked on enamel 
or proxylin lacquer. For color, see Section 09 06 0 0, SCHEDULES FOR 
FINISHES. 

3. � Give exterior faces of car doors one finish coat of  oil base paint of 
medium gray color. 

3.8 � PRE-TESTS AND TEST  

A. � Pre-test as per specifications, the elevators and r elated equipment, in the 
presence of the Resident Engineer. Test for proper operation before 
requesting final inspection. Conduct final inspecti on at other than normal 
working hours, if required by the Resident Engineer ’s Representative. Test 
elevators as specified in the presence of, and unde r the direction of, the 
Resident Engineer’s Representative. Procedure outli ned in the "Inspectors’ 
Manual for Hydraulic Elevators ASME shall apply.  

B. � Upon completion of elevator installation, conduct o perating and car testing 
for approval of Contracting Officer. Furnish test i nstruments and materials, 
including properly marked test weights, voltmeters,  amp probe, sound level 
meter, centigrade thermometers, light meter, stop w atch, MEGGER, pressure 
gauges, direct reading tachometer for making tests and a means of two-way 
communication. Conduct tests in the presence of, an d witnessed by, a QEI 
certified elevator inspector. 



Lebanon VA Medical Center 
Behavioral Health Complex 
Lebanon, PA 17042 

May 18, 2012  
Issued for Bid  

VA Project No. 595-109  
Project No. 3468  

 

 142400-31   
�

C. � Speed Load Runs: Speed test with no load, 50 percen t load, and contract load 
shall be made in both directions, before the full l oad run test and after 
the full load test.  

D. � Full Load Run Test: Subject the elevator to a test for a period of one hour 
continuous run, with specified full load in the car . During test run, stop 
the car at all floors in both directions of travel,  for a standing period 
of not less than eight nor more than twelve seconds  per floor. Elevator 
starting, stopping, acceleration and deceleration s hall remain consistent 
during the test.  

E. � Temperature Rise Test: Test motors during Full Load  Run Test to demonstrate 
that the temperature rise under operating condition s in the building will 
not exceed 40 degrees C, above ambient, when measur ed with a thermometer 
or other approved means. Do not make full load run tests until constant 
temperatures are reached on all such pieces of equi pment.  

F. � For installations where microprocessor controls are  used: 

1. � A diagnostic testing device, maintenance terminal o r approved means of 
diagnostic and maintenance suitable for all trouble  shooting procedures 
related to the specific type microprocessor control s installed on this 
project, shall be provided. This diagnostic testing  device or maintenance 
terminal shall conform to the following:  

a. � The diagnostic testing device or maintenance termin al shall become 
the property of the Veteran’s Administration. 

b. � The diagnostic testing device or maintenance termin al shall be 
demonstrated and tested during the final testing of  the elevator 
installation.  

c. � A series of not less than ten simulated malfunction s shall be diagnosed 
properly by the device.  

d. � A period of at least four hours shall be dedicated to the instruction 
of its use to a representative of the Department of  Veterans Affairs 
designated by the Resident Engineer. 

e. � The diagnostic testing device shall be programmed s pecifically for 
this job and this job only. 

f. � The device shall not require recalibration or recon figuration and 
shall be functional for the life of the equipment s pecified herein. 

G. � Car Leveling Test: Test elevator car leveling devic e for accuracy of leveling 
at all floors with no load, 50 percent load, and fu ll load in car, in both 
directions of travel before and after temperature t est. Accuracy of floor 
leveling, as specified, shall be within plus or min us 3 mm (1/8 inch) of 
level with any landing floor for which the stop has  been initiated (with 
a definite range of distance in advance of the land ing), regardless of load 
in car or direction of travel. The car leveling dev ice shall automatically 
correct over travel as well as under travel, and sh all maintain the car floor 
within plus or minus 3 mm (1/8 inch) of level with the landing floor 
regardless of change in load.  

H. � Setting of the Car-Door Contacts: Measure the posit ion of the car door at 
which the car may be started. The distance from ful l closure shall not exceed 
that required by ASME A17.1. This test shall be mad e with the hoistway doors 
closed, or the hoistway door contact inoperative.  
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I. � Setting of Interlocks: Measure the position of the hoistway door at which 
the car may be started. And shall not exceed ASME A 17.1 requirements.  

J. � Overload Devices: Test all overload current protect ion devices in the system 
at final inspection.  

K. � Operating and Signal Systems: Operate the car by th e operating devices 
provided. The operation, signals, and automatic flo or leveling shall 
function in accordance with the requirements specif ied. Starting, stopping 
and leveling shall be smooth and comfortable, witho ut bumps or  

L. � Working Pressure: Verify working pressure of the hy draulic system by 
pressure gauges placed in the system line. Take rea dings in the machine room 
with no load, 50 percent load, balanced load and fu ll load in car.  

M. � Test automatic shutoff valve for proper operation.  

N. � Insulation Resistance: Elevator's complete wiring s ystem shall be free from 
short circuits and grounds; and the insulation resi stance for the system 
shall be determined by use of MEGGER. 

O. � Evidence of malfunction in any tested system or par ts of equipment or 
component part thereof that occurs during, or as a result of, the tests, 
shall be corrected, repaired, or replaced at no add itional cost to the 
Government, and the test repeated. 

P. � If any equipment fails test requirements and a rein spection is required, 
the Contractor shall be responsible for the cost of  reinspection including 
salaries, transportation expenses and other expense s incurred by the 
representatives of the Contracting Officer. 

3.9 � INSTRUCTION OF PERSONNEL 

A. � Provide competent instructors to train Veteran’s Ad ministration personnel 
in care and operation of all parts of equipment. In struction on hydraulic 
elevator installation shall be given during regular  working hours. 
Instruction shall commence upon completion of all w ork required and upon 
initial operation before final acceptance of work. Instructors shall be 
qualified representatives, possessing complete know ledge of equipment. 

B. � Instructors shall be available for one 8-hour worki ng day minimum, with 
instruction period directed by the Resident Enginee r. 

C. � In addition to oral instruction, written instructio ns in triplicate relative 
to care and operation of all parts of equipment sha ll be furnished and 
delivered to the Resident Engineer in independently  bound folders. Video 
cassette recording will also be acceptable. Written  instructions shall 
include complete, correct and legible wiring diagra ms, nomenclature sheets 
of all electrical apparatus, including location of each device, complete 
and comprehensive sequence of operations, complete parts lists with 
descriptive literature and identification, diagramm atic cuts of equipment 
and parts, etc. Information shall also include elec trical operating 
characteristics of all circuits, fields, relays, ti mers and electronic 
devices, as well as RPM values and related characte ristics for all rotating 
equipment. Provide any supplementary instructions f or adjustment and care 
of new equipment as may become necessary due to cha nges, modifications and/or 
replacement of equipment or its operation, under re quirements of paragraph 
entitled, "Warranty of Construction".  
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3.10 � INSPECTIONS AND MAINTENANCE 

A. � Furnish complete maintenance and inspection service  on entire elevator 
installation for a period of (1) one year after com pletion and acceptance 
of the elevator installation by the Resident Engine er. This maintenance 
service shall begin concurrently with the warranty.  Maintenance work shall 
be performed by skilled elevator personnel directly  employed and supervised 
by the same company that furnished and installed th e elevator equipment 
specified herein.  

B. � The maintenance service shall include the following : 

1. � Bi-weekly systematic examination of equipment. 

2. � Cleaning, lubricating, adjusting, repairing and rep lacing of all parts 
as necessary to keep the equipment in first class c ondition and proper 
working order. 

3. � Furnishing all lubricant, cleaning materials and pa rts required. 

4. � The performance standards set forth in this specifi cation, including 
flight time, cycle time, and door times shall be ma intained at all times. 

5. � The operational system shall be maintained to the s tandards specified 
hereinafter including any changes or adjustments re quired to meet varying 
conditions of hospital occupancy. 

6. � Maintain smooth starting and stopping and accurate leveling at all times. 

C. � Maintenance service shall not include the performan ce of any work required 
as a result of improper use, accidents, or negligen ce for which the 
contractor is not directly responsible. 

D. � Provide 24 hour emergency call-back service which s hall consist of promptly 
responding to calls within two hours for emergency service should a shutdown 
or emergency trouble develop between regular examin ations. Overtime 
emergency call- back service shall be limited to mi nor adjustments and 
repairs required to protect the immediate safety of  the equipment and persons 
in and about the elevator. 

E. � Service and emergency personnel shall report to the  Resident Engineer or 
his authorized representative upon arrival at the h ospital and again upon 
completion of the required work. A copy of the work  ticket containing a 
complete description of the work performed shall be  given to the Resident 
Engineer. 

F. � The contractor shall maintain a log in the machine room. The log shall list 
the date and time of all weekly examinations and al l trouble calls. Each 
trouble call shall be fully described including the  nature of the call, 
necessary correction performed or parts replaced. 

- - - E N D - - - �
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SECTION 21 05 11 
COMMON WORK RESULTS FOR FIRE SUPPRESSION 

 
PART 1 - GENERAL  

1.1 DESCRIPTION  

A. The requirements of this Section apply to all sections of Division 21.  

B. Definitions: 

1. Exposed: Piping and equipment exposed to view in finished rooms.  

2. Option or optional: Contractor's choice of an alternate material or 

method.  

1.2 RELATED WORK  

A. Section 01 00 00, GENERAL REQUIREMENTS. 
B. Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES. 
C. Concrete and Grout: Section 03 30 00, CAST-IN-PLACE CONCRETE.  

D. Building Components for Attachment of Hangers: Section 05 36 00, 

COMPOSITE METAL DECKING.  

E. Section 05 50 00, METAL FABRICATIONS.  

F. Section 07 84 00, FIRESTOPPING.  

G. Flashing for Wall and Roof Penetrations: Section 07 60 00, FLASHING AND 

SHEET METAL.  

H. Section 07 92 00, JOINT SEALANTS.  

I. Section 09 91 00, PAINTING. 

J. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS 

1.3 QUALITY ASSURANCE  

A. Products Criteria: 

1. Standard Products: Material and equipment shall be the standard 

products of a manufacturer regularly engaged in the manufacture of 

the products for at least 3 years. See other specification sections 

for any exceptions. 

2. Equipment Service: Products shall be supported by a service 

organization which maintains a complete inventory of repair parts and 

is located reasonably close to the site. 

3. Multiple Units: When two or more units of materials or equipment of 

the same type or class are required, these units shall be products of 

one manufacturer. 

4. Assembled Units: Manufacturers of equipment assemblies, which use 

components made by others, assume complete responsibility for the 

final assembled product. 

5. Nameplates: Nameplate bearing manufacturer's name or identifiable 

trademark shall be securely affixed in a conspicuous place on 
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equipment, or name or trademark cast integrally with equipment, 

stamped or otherwise permanently marked on each item of equipment. 

6. Asbestos products or equipment or materials containing asbestos shall 

not be used. 

B. Manufacturer's Recommendations: Where installation procedures or any 

part thereof are required to be in accordance with the recommendations 

of the manufacturer of the material being installed, printed copies of 

these recommendations shall be furnished to the Resident Engineer prior 

to installation. Installation of the item will not be allowed to proceed 

until the recommendations are received. Failure to furnish these 

recommendations can be cause for rejection of the material.  

C. Guaranty: In GENERAL CONDITIONS.  

D. Supports for sprinkler piping shall be in conformance with NFPA 13. 

E. Supports for standpipe shall be in conformance with NFPA 14.  

1.4 SUBMITTALS  

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, 

AND SAMPLES.  

B. Manufacturer's Literature and Data: Submit under the pertinent section 

rather than under this section.  

1. Equipment and materials identification.  

2. Fire-stopping materials.  

3. Hangers, inserts, supports and bracing. Provide load calculations for 

variable spring and constant support hangers.  

4. Wall, floor, and ceiling plates.  

C. Coordination Drawings: Provide detailed layout drawings of all piping 

systems.  

D. Maintenance Data and Operating Instructions:  

1. Maintenance and operating manuals in accordance with Section 01 00 

00, GENERAL REQUIREMENTS, Article, INSTRUCTIONS, for systems and 

equipment.  

2. Provide a listing of recommended replacement parts for keeping in 

stock supply, including sources of supply, for equipment. Include in 

the listing belts for equipment.  

1.5 APPLICABLE PUBLICATIONS  

A. The publications listed below form a part of this specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only.  

B. American Society for Testing and Materials (ASTM):  

A36/A36M-2001...........Carbon Structural Steel 
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A575-96.................Steel Bars, Carbon, Merchant Quality, M-Grades R 

(2002) 

E84-2012................Standard Test Method for Burning Characteristics 

of Building Materials  

E119-2012...............Standard Test Method for Fire Tests of Building 

Construction and Materials  

C. National Fire Protection Association (NFPA):  

90A-12..................Installation of Air Conditioning and Ventilating 

Systems  

101-12..................Life Safety Code  

PART 2 - PRODUCTS  

2.1 LIFTING ATTACHMENTS  

 Provide equipment with suitable lifting attachments to enable equipment 

to be lifted in its normal position. Lifting attachments shall withstand 

any handling conditions that might be encountered, without bending or 

distortion of shape, such as rapid lowering and braking of load. 

2.2 EQUIPMENT AND MATERIALS IDENTIFICATION  

A. Use symbols, nomenclature and equipment numbers specified, shown on the 

drawings and shown in the maintenance manuals. Identification for piping 

is specified in Section 09 91 00, PAINTING.  

B. Interior (Indoor) Equipment: Engraved nameplates, with letters not less 

than 48 mm (3/16-inch) high of brass with black-filled letters, or rigid 

black plastic with white letters specified in Section 09 91 00, PAINTING 

permanently fastened to the equipment. Identify unit components such as 

coils, filters, fans, etc.  

C. Exterior (Outdoor) Equipment: Brass nameplates, with engraved black 

filled letters, not less than 48 mm (3/16-inch) high riveted or bolted 

to the equipment.  

D. Control Items: Label all temperature and humidity sensors, controllers 

and control dampers. Identify and label each item as they appear on the 

control diagrams.  

E. Valve Tags and Lists:  

1. Valve tags: Engraved black filled numbers and letters not less than 

13 mm (1/2-inch) high for number designation, and not less than 6.4 

mm(1/4-inch) for service designation on 19 gage 38 mm (1-1/2 inches) 

round brass disc, attached with brass "S" hook or brass chain.  

2. Valve lists: Typed or printed plastic coated card(s), sized 216 mm 

(8-1/2 inches) by 280 mm (11 inches) showing tag number, valve 
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function and area of control, for each service or system. Punch 

sheets for a 3-ring notebook. 

3. Provide detailed plan for each floor of the building indicating the 

location and valve number for each valve. Identify location of each 

valve with a label in ceiling. 

2.3 FIRESTOPPING  

 Section 07 84 00, FIRESTOPPING specifies an effective barrier against 

the spread of fire, smoke and gases where penetrations occur for piping.  

2.4 GALVANIZED REPAIR COMPOUND 

 Mil. Spec. DOD-P-21035B, paint form.  

2.5 PIPE PENETRATIONS 

A. Install sleeves during construction for other than blocked out floor 

openings for risers in mechanical bays.  

B. To prevent accidental liquid spills from passing to a lower level, 

provide the following:  

1. For sleeves: Extend sleeve 25 mm (one inch) above finished floor and 

provide sealant for watertight joint.  

2. For blocked out floor openings: Provide 40 mm (1-1/2 inch) angle set 

in silicone adhesive around opening.  

3. For drilled penetrations: Provide 40 mm (1-1/2 inch) angle ring or 

square set in silicone adhesive around penetration.  

C. Penetrations are not allowed through beams or ribs, but may be installed 

in concrete beam flanges. Any deviation from this requirement must 

receive prior approval of Resident Engineer.  

D. Sheet Metal, Plastic, or Moisture-resistant Fiber Sleeves: Provide for 

pipe passing through floors, interior walls, and partitions, unless 

brass or steel pipe sleeves are specifically called for below. 

E. Cast Iron or Zinc Coated Pipe Sleeves: Provide for pipe passing through 

exterior walls below grade. Make space between sleeve and pipe 

watertight with a modular or link rubber seal. Seal shall be applied at 

both ends of sleeve.  

F. Galvanized Steel or an alternate Black Iron Pipe with asphalt coating 

Sleeves: Provide for pipe passing through concrete beam flanges, except 

where brass pipe sleeves are called for. Provide sleeve for pipe passing 

through floor of mechanical rooms, laundry work rooms, and animal rooms 

above basement. Except in mechanical rooms, connect sleeve with floor 

plate.  

G. Brass Pipe Sleeves: Provide for pipe passing through quarry tile, 

terrazzo or ceramic tile floors. Connect sleeve with floor plate.  



Lebanon VA Medical Center May 18, 2012 
Behavioral Health Complex Issued for Bid 
Lebanon, PA 17042 VA Project No. 595-109 
 Project No. 3468 

 

COMMON WORK RESULTS FOR FIRE SUPPRESSION 21 05 11 - 5 

H. Sleeves are not required for wall hydrants for fire department 

connections or in drywall construction.  

I. Sleeve Clearance: Sleeve through floors, walls, partitions, and beam 

flanges shall be one inch greater in diameter than external diameter of 

pipe. Sleeve for pipe with insulation shall be large enough to 

accommodate the insulation. Interior openings shall be caulked tight 

with fire stopping material and sealant to prevent the spread of fire, 

smoke, and gases.  

J. Sealant and Adhesives: Shall be as specified in Section 07 92 00, JOINT 

SEALANTS.  

2.6 TOOLS AND LUBRICANTS  

A. Furnish, and turn over to the Resident Engineer, special tools not 

readily available commercially, that are required for disassembly or 

adjustment of equipment and machinery furnished.  

B. Grease Guns with Attachments for Applicable Fittings: One for each type 

of grease required for each motor or other equipment.  

C. Tool Containers: Hardwood or metal, permanently identified for in tended 

service and mounted, or located, where directed by the Resident 

Engineer.  

D. Lubricants: A minimum of 0.95 L (one quart) of oil, and 0.45 kg (one 

pound) of grease, of equipment manufacturer's recommended grade and 

type, in unopened containers and properly identified as to use for each 

different application.  

2.7 WALL, FLOOR AND CEILING PLATES  

A. Material and Type: Chrome plated brass or chrome plated steel, one piece 

or split type with concealed hinge, with set screw for fastening to 

pipe, or sleeve. Use plates that fit tight around pipes, cover openings 

around pipes and cover the entire pipe sleeve projection.  

B. Thickness: Not less than 2.4 mm (3/32-inch) for floor plates. For wall 

and ceiling plates, not less than 0.64 mm (0.025-inch) for up to 80 mm 

(3-inch pipe), 0.89 mm (0.035-inch) for larger pipe.  

C. Locations: Use where pipe penetrates floors, walls and ceilings in 

exposed locations, in finished areas only. Use also where insulation 

ends on exposed water supply pipe drop from overhead. Provide a 

watertight joint in spaces where brass or steel pipe sleeves are 

specified.  
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PART 3 - EXECUTION  

3.1 INSTALLATION  

A. Coordinate location of piping, sleeves, inserts, hangers, and equipment. 

Locate piping, sleeves, inserts, hangers, and equipment clear of 

windows, doors, openings, light outlets, and other services and 

utilities. Follow manufacturer's published recommendations for 

installation methods not otherwise specified.  

B. Protection and Cleaning:  

1. Equipment and materials shall be carefully handled, properly stored, 

and adequately protected to prevent damage before and during 

installation, in accordance with the manufacturer's recommendations 

and as approved by the Resident Engineer. Damaged or defective items 

in the opinion of the Resident Engineer, shall be replaced.  

2. Protect all finished parts of equipment, such as shafts and bearings 

where accessible, from rust prior to operation by means of protective 

grease coating and wrapping. Close pipe openings with caps or plugs 

during installation. Tightly cover and protect equipment against 

dirt, water chemical, or mechanical injury. At completion of all work 

thoroughly exposed materials and equipment.  

C. Concrete and Grout: Use concrete and shrink compensating grout 25 MPa 

(3000 psi) minimum, specified in Section 03 30 00, CAST-IN-PLACE 

CONCRETE.  

D. Install gages, valves, and other devices with due regard for ease in 

reading or operating and maintaining said devices. Locate and position 

gages to be easily read by operator or staff standing on floor or 

walkway provided. Servicing shall not require dismantling adjacent 

equipment or pipe work.  

E. Switchgear Drip Protection: Every effort shall be made to eliminate the 

installation of pipe above electrical and telephone switchgear. If this 

is not possible, encase pipe in a second pipe with a minimum of joints.  

F. Inaccessible Equipment: 

1. Where the Government determines that the Contractor has installed 

equipment not conveniently accessible for operation and maintenance, 

equipment shall be removed and reinstalled or remedial action 

performed as directed at no additional cost to the Government. 

2. The term "conveniently accessible" is defined as capable of being 

reached without the use of ladders, or without climbing or crawling 

under or over obstacles such as motors, fans, pumps, belt guards, 

transformers, high voltage lines, piping, and ductwork. 
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3.2 LUBRICATION  

 Field check and lubricate equipment requiring lubrication prior to 

initial operation.  

3.3 OPERATING AND PERFORMANCE TESTS  

A. Prior to the final inspection, perform required tests as specified in 

Section 01 00 00, GENERAL REQUIREMENTS, Article, TESTS and submit the 

test reports and records to the Resident Engineer.  

B. Should evidence of malfunction in any tested system, or piece of 

equipment or component part thereof, occur during or as a result of 

tests, make proper corrections, repairs or replacements, and repeat 

tests at no additional cost to the Government.  

C. When completion of certain work or system occurs at a time when final 

control settings and adjustments cannot be properly made to make 

performance tests, then make performance tests for heating systems and 

for cooling systems respectively during first actual seasonal use of 

respective systems following completion of work.  

3.4 INSTRUCTIONS TO VA PERSONNEL 

 Provide in accordance with Article, INSTRUCTIONS, of Section 01 00 00, 

GENERAL REQUIREMENTS.  

- - - E N D - - - 
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SECTION 21 08 00 

COMMISSIONING OF FIRE SUPPRESSION SYSTEMS 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. The requirements of this Section apply to all sections of Division 21.  

B. This project will have selected building systems commissioned.  The 

complete list of equipment and systems to be commissioned is specified 

in Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS.  The 

commissioning process, which the Contractor is responsible to execute, 

is defined in Section 01 91 00 GENERAL COMMISSIONING REQUIRMENTS.  A 

Commissioning Agent (CxA) appointed by the VA will manage the 

commissioning process. 

1.2 RELATED WORK 

A. Section 01 00 00 GENERAL REQUIREMENTS. 

B. Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS. 

C. Section 01 33 23 SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES. 

1.3 SUMMARY 

A. This Section includes requirements for commissioning the Fire 

Suppression systems, subsystems and equipment.  This Section 

supplements the general requirements specified in Section 01 91 00 

GENERAL COMMISSIONING REQUIREMENTS. 

B. The commissioning activities have been developed to support the VA 

requirements to meet guidelines for Federal Leadership in 

Environmental, Energy, and Economic Performance.   

C. Refer to Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS for more 

details regarding processes and procedures as well as roles and 

responsibilities for all Commissioning Team members. 

1.4 DEFINITIONS 

A. Refer to Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS for 

definitions.   

1.5 COMMISSIONED SYSTEMS 

A. Commissioning of a system or systems specified in this Division is part 

of the construction process. Documentation and testing of these 

systems, as well as training of the VA’s Operation and Maintenance 

personnel, is required in cooperation with the VA and the Commissioning 

Agent.   
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B. The following Fire Suppression systems will be commissioned: 

1. Fire Protection System (Wet-pipe fire suppression). 

1.6 SUBMITTALS 

A. The commissioning process requires review of selected Submittals.  The 

Commissioning Agent will provide a list of submittals that will be 

reviewed by the Commissioning Agent.  This list will be reviewed and 

approved by the VA prior to forwarding to the Contractor.  Refer to 

Section 01 33 23 SHOP DRAWINGS, PRODUCT DATA, and SAMPLES for further 

details.   

B. The commissioning process requires Submittal review simultaneously with 

engineering review. Specific submittal requirements related to the 

commissioning process are specified in Section 01 91 00 GENERAL 

COMMISSIONING REQUIREMENTS. 

PART 2 - PRODUCTS (NOT USED) 

PART 3- EXECUTION 

3.1 PRE-FUNCTIONAL CHECKLISTS 

A. The Contractor shall complete Pre-Functional Checklists to verify 

systems, subsystems, and equipment installation is complete and systems 

are ready for Systems Functional Performance Testing.  The 

Commissioning Agent will prepare Pre-Functional Checklists to be used 

to document equipment installation.  The Contractor shall complete the 

checklists.  Completed checklists shall be submitted to the VA and to 

the Commissioning Agent for review.  The Commissioning Agent may spot 

check a sample of completed checklists.  If the Commissioning Agent 

determines that the information provided on the checklist is not 

accurate, the Commissioning Agent will return the marked-up checklist 

to the Contractor for correction and resubmission.  If the 

Commissioning Agent determines that a significant number of completed 

checklists for similar equipment are not accurate, the Commissioning 

Agent will select a broader sample of checklists for review.  If the 

Commissioning Agent determines that a significant number of the broader 

sample of checklists is also inaccurate, all the checklists for the 

type of equipment will be returned to the Contractor for correction and 

resubmission.  Refer to SECTION 01 91 00 GENERAL COMMISSIONING 

REQUIREMENTS for submittal requirements for Pre-Functional Checklists, 

Equipment Startup Reports, and other commissioning documents. 
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3.2 CONTRACTORS TESTS 

A. Contractor tests as required by other sections of Division 21 shall be 

scheduled and documented in accordance with Section 01 00 00 GENERAL 

REQUIREMENTS.  The Commissioning Agent will witness selected Contractor 

tests.  Contractor tests shall be completed prior to scheduling Systems 

Functional Performance Testing.   

3.3 SYSTEMS FUNCTIONAL PERFORMANCE TESTING:   

A. The Commissioning Process includes Systems Functional Performance 

Testing that is intended to test systems functional performance under 

steady state conditions, to test system reaction to changes in 

operating conditions, and system performance under emergency 

conditions.  The Commissioning Agent will prepare detailed Systems 

Functional Performance Test procedures for review and approval by the 

Resident Engineer.  The Contractor shall review and comment on the 

tests prior to approval.  The Contractor shall provide the required 

labor, materials, and test equipment identified in the test procedure 

to perform the tests.  The Commissioning Agent will witness and 

document the testing.  The Contractor shall sign the test reports to 

verify tests were performed.  See Section 01 91 00 GENERAL 

COMMISSIONING REQUIREMENTS, for additional details. 

3.4 TRAINING OF VA PERSONNEL 

A. Training of the VA operation and maintenance personnel is required in 

cooperation with the Resident Engineer and Commissioning Agent.  

Provide competent, factory authorized personnel to provide instruction 

to operation and maintenance personnel concerning the location, 

operation, and troubleshooting of the installed systems.  The 

instruction shall be scheduled in coordination with the VA Resident 

Engineer after submission and approval of formal training plans.   

Refer to Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS and 

Division 21 Sections for additional Contractor training requirements. 

----- END ----- 
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SECTION 21 13 13 
WET-PIPE SPRINKLER SYSTEMS 

 
PART 1 - GENERAL 

 
1.1 SCOPE OF WORK  

A. Design, installation and testing shall be in accordance with  

NFPA 13 except for specified exceptions. 

B. The design and installation of a hydraulically calculated automatic wet 

system complete and ready for operation, for all portions of the 

Building. 

1.2 RELATED WORK 

A. Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES. 

B. Section 33 10 00, WATER UTILITIES. 

C. Section 07 84 00, FIRESTOPPING, Treatment of penetrations through rated 

enclosures. 

D. Section 09 91 00, PAINTING. 

E. Section 28 31 00, FIRE DETECTION AND ALARM, Connection to fire alarm of 

flow switches, pressure switches and valve supervisory switches. 

F. Section 21 05 11 COMMON WORK RESULTS FOR FIRE SUPPRESSION  

1.3 QUALITY ASSURANCE 

 
A. Installer Reliability: The installer shall possess a valid State of 

Pennsylvania contractor's license. The installer shall have been 

actively and successfully engaged in the installation of commercial 

automatic sprinkler systems for the past ten years. 

B. Materials and Equipment: All equipment and devices shall be of a make 

and type listed by UL and approved by FM, or other nationally recognized 

testing laboratory for the specific purpose for which it is used. All 

materials, devices, and equipment shall be approved by the VA. 

C. Submittals: Submit as one package in accordance with Section 01 33 23, 

SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES. Prepare detailed working 

drawings that are signed by a NICET Level III or Level IV Sprinkler 

Technician or stamped by a Registered Professional Engineer practicing 

in the field of Fire Protection Engineering. As Government review is for 

technical adequacy only, the installer remains responsible for 

correcting any conflicts with other trades and building construction 

that arise during installation. Partial submittals will not be accepted. 

Material submittals shall be approved prior to the purchase or delivery 

to the job site. Suitably bind submittals in notebooks or binders and 
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provide index referencing the appropriate specification section. 

Submittals shall include, but not be limited to, the following: 

1. Qualifications: 

a. Provide a copy of the installing contractors state contractors 

license.  

b. Provide a copy of the NICET certification for the NICET Level III 

or Level IV Sprinkler Technician who prepared and signed the 

detailed working drawings unless the drawings are stamped by a 

Registered Professional Engineer practicing in the field of Fire 

Protection Engineering. 

2. Drawings: Submit detailed 1:100 (1/8 inch) scale (minimum) working 

drawings conforming to NFPA 13. Include a site plan showing the 

piping to the water supply test location.  

3. Manufacturers Data Sheets:  

a. For backflow preventers, provide flow test curves from UL, FM, or 

the Foundation for Hydraulic Research and Cross-Connection Control 

to verify pressure loss calculations. 

b. Provide for materials and equipment proposed for use on the 

system. Include listing information and installation instructions 

in data sheets. Where data sheet describes items in addition to 

that item being submitted, clearly identify proposed item on the 

sheet. 

4. Calculation Sheets: Submit hydraulic calculation sheets in tabular 

form conforming to the requirements and recommendations of NFPA 13. 

5. Final Document Submittals: Provide as-built drawings, testing and 

maintenance instructions in accordance with the requirements in 

Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES. 

Submittals shall include, but not be limited to, the following: 

a. One complete set of reproducible as-built drawings showing the 

installed system with the specific interconnections between the 

waterflow switch or pressure switch and the fire alarm equipment. 

b. Complete, simple, understandable, step-by-step, testing 

instructions giving recommended and required testing frequency of 

all equipment, methods for testing all equipment, and a complete 

trouble shooting manual. Provide maintenance instructions on 

replacing any components of the system including internal parts, 

periodic cleaning and adjustment of the equipment and components 

with information as to the address and telephone number of both 

the manufacturer and the local supplier of each item. 
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c. Material and Testing Certificate: Upon completion of the sprinkler 

system installation or any partial section of the system, 

including testing and flushing, provide a copy of a completed 

Material and Testing Certificate as indicated in NFPA 13. 

d. Certificates shall document all parts of the installation. 

e. Instruction Manual: Provide one copy of the instruction manual 

covering the system in a flexible protective cover and mount in an 

accessible location adjacent to the riser. 

D. Design Basis Information: Provide design, materials, equipment, 

installation, inspection, and testing of the automatic sprinkler system 

in accordance with the requirements of NFPA 13. Recommendations in 

appendices shall be treated as requirements. 

1. Perform hydraulic calculations in accordance with NFPA 13 utilizing 

the Area/Density method. Do not restrict design area reductions 

permitted for using quick response sprinklers throughout by the 

required use of standard response sprinklers in the areas identified 

in this section. 

2. Sprinkler Protection: To determining spacing and sizing, apply the 

following coverage classifications: 

 
a. Light Hazard Occupancies: Patient care, treatment, and customary 

access areas. 

b. Ordinary Hazard Group 1 Occupancies: Mechanical Equipment Rooms, 

Transformer Rooms, Electrical Switchgear Rooms, Electric Closets, 

Elevator Shafts, Elevator Machine Rooms. 

c. Ordinary Hazard Group 2 Occupancies: Storage rooms, trash rooms, 

clean and soiled linen rooms, pharmacy and associated storage, 

laundry, kitchens, kitchen storage areas, retail stores, retail 

store storage rooms, storage areas, building management storage, 

boiler plants, energy centers, warehouse spaces, file storage 

areas for the entire area of the space up to 140 square meters 

(1500 square feet) and Supply Processing and Distribution (SPD). 

d. Request clarification from the Government for any hazard 

classification not identified. 

3. Hydraulic Calculations: Calculated demand including hose stream 

requirements shall fall no less than 10 percent below the available 

water supply curve. 

4. Water Supply: Base water supply on a flow test of: 

a. Location Adjacent to Site (Hydrant #14) 

b. Static pressure: 68 psi 
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c. Residual pressure: 60 psi 

d. Flow: 995 gpm 

e. Date: December 10, 2011 

5. Zoning: 

a. For each sprinkler zone provide a control valve, flow switch and a 

test and drain assembly with pressure gauge. 

 
1.4 APPLICABLE PUBLICATIONS 

A. The publications listed below form a part of this specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only. 

 
B. National Fire Protection Association (NFPA): 

13-2012.................Installation of Sprinkler Systems 

101-2012................Safety to Life from Fire in Buildings and 

Structures (Life Safety Code) 

170-2012................Fire Safety Symbols 

 
C. Underwriters Laboratories, Inc. (UL): 

Fire Protection Equipment Directory – 2012 

 
D. Factory Mutual Engineering Corporation (FM): 

Approval Guide – 2012 

E. Uniform Building Code – 2012 

F. Foundation for Cross-Connection Control and Hydraulic Research-2005 

PART 2 PRODUCTS 

2.1 PIPING & FITTINGS 

A. Sprinkler systems in accordance with NFPA 13.  

2.2 VALVES 

A. Valves in accordance with NFPA 13. 

B. Do not use quarter turn ball valves for 50 mm (2 inch) or larger drain 
valves. 

C. The wet system control valve shall be a listed indicating type valve.  

Control valve shall be UL Listed and FM Approved for fire protection 

installations.  System control valve shall be rated for normal system 

pressure but in no case less than 175 PSI. (No Substitutions Allowed). 

 
D. Alarm valve shall be UL Listed and Factory Mutual Approved.  The alarm 

valve shall be equipped with a removable cover assembly.  The alarm 

valve shall be listed for installation in the vertical or horizontal 

position.  The alarm valve shall be equipped with gauge connections on 
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the system side and supply side of the valve clapper.  The alarm valve 

shall be equipped with an external bypass to eliminate false water flow 

alarms.  The alarm valve trim piping shall be externally galvanized.  

Maximum water working pressure to 250 PSI.  

 
E. Automatic Ball Drips: Cast brass 20 mm (3/4 inch) in-line automatic ball 

drip with both ends threaded with iron pipe threads.  

2.3 FIRE DEPARTMENT SIAMESE CONNECTION 

A. Brass, flush wall type, exterior fire department connection with brass 

escutcheon plate, without sill cock, and a minimum of two 65 mm (2-1/2 

inch) connections threaded to match those on the local fire protection 

service, with polished brass caps and chains. Provide escutcheon with 

integral raised letters /"Automatic Sprinkler". Install an automatic 

ball drip between fire department connection and check valve with drain 

piping routed to the exterior of the building or a floor drain.  

2.4 SPRINKLERS 

A. All sprinklers except “institutional” type sprinklers shall be FM 

approved. “Institutional” type sprinklers in Mental Health and Behavior 

Units shall be UL listed and FM approved quick response type. Maximum 

break away strength shall be certified by the manufacturer to be no more 

than 39 kPa (85 pounds). Provide quick response sprinklers in all areas, 

except where specifically prohibited by their listing or approval. 

1. Cold storage rooms: Standard response dry pendant sprinklers. 

 
2. Elevator shafts and elevator machine rooms: Standard response 

sprinklers.  

3. Elevator pit: sidewall sprinklers.  

4. In generator rooms: Standard response sprinklers.  

(Note: Provide ‘cages’ to protect sprinkler heads from 

breakage/damage when the elevation of the head is less than 7 feet 6 

inches above finished floor (mechanical rooms, janitor closets, etc).  

B. Temperature Ratings: In accordance with NFPA 13, except as follows: 

1. Sprinklers in elevator shafts, elevator pits, and elevator machine 

rooms: Intermediate temperature rated. 

2. Sprinklers in Generator Rooms: High temperature rated. 

2.5 SPRINKLER CABINET 

 Provide sprinkler cabinet with the required number of sprinkler heads of 

all ratings and types installed, and a sprinkler wrench for each system. 

Locate adjacent to the riser. Sprinkler heads shall be installed in 

center of tile or center to center. 
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2.6 IDENTIFICATION SIGNS/HYDRAULIC PLACARDS 

 Plastic, steel or aluminum signs with white lettering on a red 

background with holes for easy attachment. Enter pertinent data for each 

system on the hydraulic placard. 

2.7 SWITCHES: 

A. Contain in a weatherproof die cast/red baked enamel, oil resistant, 

aluminum housing with tamper resistant screws, 13 mm (1/2 inch) conduit 

entrance and necessary facilities for attachment to the valves. Provide 

two SPDT switches rated at 2.5 amps at 24 VDC. 

B. Water flow Alarm Switches: Mechanical, non-coded, non-accumulative 

retard and adjustable from 0 to 60 seconds minimum. Set flow switches at 

an initial setting between 20 and 30 seconds. 

 
C. Pressure Switches: Activation by any flow of water equal to or in excess 

of the discharge from one sprinkler. Water Flow Indicating Pressure 

Switch will activate an alarm by way of an alarm pressure switch.  The 

alarm pressure switch shall be compatible with system devices.  The 

alarm pressure enclosure shall be UL Listed and Factory Mutual Approved 

for the application in which it is used.  The alarm pressure switch 

shall have the ability to be wired for Class A or Class B service.  

D. Valve Supervisory Switches for Ball and Butterfly Valves: May be 

integral with the valve. 

 
2.8 GAUGES 

 Provide gauges as required by NFPA 13. 

2.9 PIPE HANGERS AND SUPPORTS 

 Supports, hangers, etc., of an approved pattern placement to conform to 

NFPA 13. System piping shall be substantially supported to the building 

structure. The installation of hangers and supports shall adhere to the 

requirements set forth in NFPA 13, Standard for Installation of 

Sprinkler Systems. Materials used in the installation or construction of 

hangers and supports shall be listed and approved for such application. 

Hangers or supports not specifically listed for service shall be 

designed and bear the seal of a professional engineer. // 

2.10 WALL, FLOOR AND CEILING PLATES 

 Provide chrome plated steel escutcheon plates for exposed piping passing 

though walls, floors or ceilings. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Installation shall be accomplished by the licensed contractor. Provide a 

qualified technician, experienced in the installation and operation of 

the type of system being installed, to supervise the installation and 

testing of the system. 

 
B. Installation of Piping: Accurately cut pipe to measurements established 

by the installer and work into place without springing or forcing. In 

any situation where bending of the pipe is required, use a standard 

pipe-bending template. Install concealed piping in spaces that have 

finished ceilings. Where ceiling mounted equipment exists, install 

sprinklers so as not to obstruct the movement or operation of the 

equipment. Locate piping in stairways as near to the ceiling as possible 

to prevent tampering by unauthorized personnel, and to provide a minimum 

headroom clearance of 2250 mm (seven feet six inches). To prevent an 

obstruction to egress, provide piping clearances in accordance with NFPA 

101. 

C. Welding: Conform to the requirements and recommendations of NFPA 13. 

D. Drains: Pipe drains to discharge at safe indicated on the drawings. Do 

not provide a direct drain connection to sewer system. Install drips and 

drains where necessary and required by NFPA 13. 

E. Supervisory Switches: Provide supervisory switches for sprinkler control 

valves.  

F. Waterflow Alarm Switches: Install waterflow switch and adjacent valves 

in easily accessible locations. 

G. Inspector's Test Connection: Install and supply in conformance with NFPA 

13, locate in a secured area, and discharge to the exterior of the 

building. 

 
H. Affix cutout disks, which are created by cutting holes in the walls of 

pipe for flow switches and non-threaded pipe connections to the 

respective waterflow switch or pipe connection near to the pipe from 

where they were cut.  

I. Sleeves: Provide for pipes passing through masonry or concrete. Provide 

space between the pipe and the sleeve in accordance with NFPA 13. Seal 

this space with a UL Listed through penetration fire stop material in 

accordance with Section 07 84 00, FIRESTOPPING. Where core drilling is 

used in lieu of sleeves, also seal space. Seal penetrations of walls, 
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floors and ceilings of other types of construction, in accordance with 

Section 07 84 00, FIRESTOPPING. 

J. Provide pressure gauge at each water flow alarm switch location and at 

each main drain connection. 

K. For each fire department connection, provide the symbolic sign given in 

NFPA 170 and locate 2400 to 3000 mm (8 to 10 feet) above each connection 

location. Size the sign to 450 by 450 mm (18 by 18 inches) with the 

symbol being at least 350 by 350 mm (14 by 14 inches). 

L. Firestopping shall comply with Section 07 84 00, FIRESTOPPING. 

M. Securely attach identification signs to control valves, drain valves, 

and test valves. Locate hydraulic placard information signs at each 

sectional control valve where there is a zone water flow switch. 

N. Repairs: Repair damage to the building or equipment resulting from the 

installation of the sprinkler system by the installer at no additional 

expense to the Government. 

 
3.2 INSPECTION AND TEST 

A. Preliminary Testing: Flush newly installed systems prior to performing 

hydrostatic tests in order to remove any debris which may have been left 

as well as ensuring piping is unobstructed. Hydrostatically test system, 

including the fire department connections, as specified in NFPA 13, in 

the presence of the Contracting Officers Technical Representative (COTR) 

or his designated representative. Test and flush underground water line 

prior to performing these hydrostatic tests. 

B. Final Inspection and Testing: Subject system to tests in accordance with 

NFPA 13, and when all necessary corrections have been accomplished, 

advise COTR/Resident Engineer to schedule a final inspection and test. 

Connection to the fire alarm system shall have been in service for at 

least ten days prior to the final inspection, with adjustments made to 

prevent false alarms. Furnish all instruments, labor and materials 

required for the tests and provide the services of the installation 

foreman or other competent representative of the installer to perform 

the tests. Correct deficiencies and retest system as necessary, prior to 

the final acceptance. Include the operation of all features of the 

systems under normal operations in test. 

3.3 INSTRUCTIONS 

 Furnish the services of a competent instructor for not less than two 

hours for instructing personnel in the operation and maintenance of the 

system, on the dates requested by the COTR/Resident Engineer. 

- - - E N D - - - 
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SECTION 22 05 11 
COMMON WORK RESULTS FOR PLUMBING 

PART 1 - GENERAL  

1.1 DESCRIPTION  

A. The requirements of this Section shall apply to all sections of 

Division 22.  

B. Definitions: 

1. Exposed: Piping and equipment exposed to view in finished rooms.  

2. Option or optional: Contractor's choice of an alternate material or 

method.  

1.2 RELATED WORK  

A. Section 01 00 00, GENERAL REQUIREMENTS. 

B. Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES. 

C. Section 31 20 00, EARTH MOVING:  Excavation and Backfill. 

D. Section 03 30 00, CAST-IN-PLACE CONCRETE:  Concrete and Grout.  

E. Section 05 31 00, STEEL DECKING.  

F. Section 05 50 00, METAL FABRICATIONS.  

G. Section 07 84 00, FIRESTOPPING.  

H. Section 07 60 00, FLASHING AND SHEET METAL:  Flashing for Wall and Roof 

Penetrations. 

I. Section 07 92 00, JOINT SEALANTS.  

J. Section 09 91 00, PAINTING. 

K. Section 13 05 41, SEISMIC RESTRAINT REQUIREMENTS FOR NON-STRUCTURAL 

COMPONENTS 

L. Section 23 07 11, PLUMBING, INSULATION. 

M. Section 23 09 23, DIRECT DIGITAL CONTROLS FOR HVAC.  

N. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS 

O. Section 22 05 12, GENERAL MOTOR REQUIREMENTS FOR PLUMBING EQUIPMENT .  

P. Section 26 29 11, LOW-VOLTAGE MOTOR STARTERS.  

1.3 QUALITY ASSURANCE  

A. Products Criteria: 

1. Standard Products: Material and equipment shall be the standard 

products of a manufacturer regularly engaged in the manufacture of 

the products for at least 3 years. However, digital electronics 

devices, software and systems such as controls, instruments, 

computer work station, shall be the current generation of technology 
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and basic design that has a proven satisfactory service record of at 

least three years. 

2. Equipment Service: There shall be permanent service organizations, 

authorized and trained by manufacturers of the equipment supplied, 

located within 160 km (100 miles) of the project.  These 

organizations shall come to the site and provide acceptable service 

to restore operations within four hours of receipt of notification 

by phone, e-mail or fax in event of an emergency, such as the shut-

down of equipment; or within 24 hours in a non-emergency. Names, 

mail and e-mail addresses and phone numbers of service organizations 

providing service under these conditions for (as applicable to the 

project): pumps, critical instrumentation, computer workstation and 

programming shall be submitted for project record and inserted into 

the operations and maintenance manual.  

3. All items furnished shall be free from defects that would adversely 

affect the performance, maintainability and appearance of individual 

components and overall assembly. 

4. The products and execution of work specified in Division 22 shall 

conform to the referenced codes and standards as required by the 

specifications. Local codes and amendments enforced by the local 

code official shall be enforced, if required by local authorities 

such as the natural gas supplier.  If the local codes are more 

stringent, then the local code shall apply.  Any conflicts shall be 

brought to the attention of the Contracting Officers Technical 

Representative (COTR). 

5. Multiple Units: When two or more units of materials or equipment of 

the same type or class are required, these units shall be products 

of one manufacturer. 

6. Assembled Units: Manufacturers of equipment assemblies, which use 

components made by others, assume complete responsibility for the 

final assembled product. 

7. Nameplates: Nameplate bearing manufacturer's name or identifiable 

trademark shall be securely affixed in a conspicuous place on 

equipment, or name or trademark cast integrally with equipment, 

stamped or otherwise permanently marked on each item of equipment. 

8. Asbestos products or equipment or materials containing asbestos 

shall not be used. 
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B. Welding: Before any welding is performed, contractor shall submit a 

certificate certifying that welders comply with the following 

requirements: 

1. Qualify welding processes and operators for piping according to ASME 

"Boiler and Pressure Vessel Code", Section IX, "Welding and Brazing 

Qualifications". 

2. Comply with provisions of ASME B31 series "Code for Pressure 

Piping". 

3. Certify that each welder has passed American Welding Society (AWS) 

qualification tests for the welding processes involved, and that 

certification is current. 

4. All welds shall be stamped according to the provisions of the 

American Welding Society. 

C. Manufacturer's Recommendations: Where installation procedures or any 

part thereof are required to be in accordance with the recommendations 

of the manufacturer of the material being installed, printed copies of 

these recommendations shall be furnished to the COTR prior to 

installation. Installation of the item will not be allowed to proceed 

until the recommendations are received. Failure to furnish these 

recommendations can be cause for rejection of the material.  

D. Execution (Installation, Construction) Quality: 

1. All items shall be applied and installed in accordance with 

manufacturer's written instructions. Conflicts between the 

manufacturer's instructions and the contract drawings and 

specifications shall be referred to the COTR for resolution. Written 

hard copies or computer files of manufacturer’s installation 

instructions shall be provided to the COTR at least two weeks prior 

to commencing installation of any item. 

2. Complete layout drawings shall be required by Paragraph, SUBMITTALS.  

Construction work shall not start on any system until the layout 

drawings have been approved. 

E. Guaranty: Warranty of Construction, FAR clause 52.246-21. 

F. Plumbing Systems: IPC, International Plumbing Code. 

1.4 SUBMITTALS  

A. Submittals shall be submitted in accordance with Section 01 33 23, SHOP 

DRAWINGS, PRODUCT DATA, and SAMPLES.  
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B. Information and material submitted under this section shall be marked 

"SUBMITTED UNDER SECTION 22 05 11, COMNON WORK RESULTS FOR PLUMBING", 

with applicable paragraph identification. 

C. Contractor shall make all necessary field measurements and 

investigations to assure that the equipment and assemblies will meet 

contract requirements. 

D. If equipment is submitted which differs in arrangement from that shown, 

provide drawings that show the rearrangement of all associated systems. 

Approval will be given only if all features of the equipment and 

associated systems, including accessibility, are equivalent to that 

required by the contract. 

E. Prior to submitting shop drawings for approval, contractor shall 

certify in writing that manufacturers of all major items of equipment 

have each reviewed drawings and specifications, and have jointly 

coordinated and properly integrated their equipment and controls to 

provide a complete and efficient installation. 

F. Upon request by Government, lists of previous installations for 

selected items of equipment shall be provided.  Contact persons who 

will serve as references, with telephone numbers and e-mail addresses 

shall be submitted with the references. 

G. Manufacturer's Literature and Data: Manufacturer’s literature shall be 

submitted under the pertinent section rather than under this section.  

1. Electric motor data and variable speed drive data shall be submitted 

with the driven equipment.  

2. Equipment and materials identification.  

3. Fire stopping materials.  

4. Hangers, inserts, supports and bracing. Provide load calculations 

for variable spring and constant support hangers.  

5. Wall, floor, and ceiling plates.  

H. Coordination Drawings: In accordance with GENERAL CONDITIONS, Article, 

SUBCONTRACTS AND WORK COORDINATION.  Complete consolidated and 

coordinated layout drawings shall be submitted for all new systems, and 

for existing systems that are in the same areas. The drawings shall 

include plan views, elevations and sections of all systems and shall be 

on a scale of not less than 1:32 (3/8-inch equal to one foot). Clearly 

identify and dimension the proposed locations of the principal items of 

equipment. The drawings shall clearly show the proposed location and 
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adequate clearance for all equipment, piping, pumps, valves and other 

items.  All valves, trap primer valves, water hammer arrestors, 

strainers, and equipment requiring service shall be provided with an 

access door sized for the complete removal of plumbing device, 

component, or equipment.  Equipment foundations shall not be installed 

until equipment or piping until layout drawings have been approved. 

Detailed layout drawings shall be provided for all piping systems. In 

addition, details of the following shall be provided. 

1. Mechanical equipment rooms.  

2. Hangers, inserts, supports, and bracing.  

3. Pipe sleeves.  

4. Equipment penetrations of floors, walls, ceilings, or roofs.  

I. Maintenance Data and Operating Instructions:  

1. Maintenance and operating manuals in accordance with Section 01 00 

00, GENERAL REQUIREMENTS, Article, INSTRUCTIONS, for systems and 

equipment.  

2. Listing of recommended replacement parts for keeping in stock 

supply, including sources of supply, for equipment shall be 

provided. 

3. The listing shall include belts for equipment: Belt manufacturer, 

model number, size and style, and distinguished whether of multiple 

belt sets. 

1.5 DELIVERY, STORAGE AND HANDLING  

A. Protection of Equipment:  

1. Equipment and material placed on the job site shall remain in the 

custody of the Contractor until phased acceptance, whether or not 

the Government has reimbursed the Contractor for the equipment and 

material. The Contractor is solely responsible for the protection of 

such equipment and material against any damage. 

2. Damaged equipment shall be replaced with an identical unit as 

determined and directed by the COTR. Such replacement shall be at no 

additional cost to the Government. 

3. Interiors of new equipment and piping systems shall be protected 

against entry of foreign matter. Both inside and outside shall be 

cleaned before painting or placing equipment in operation. 
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4. Existing equipment and piping being worked on by the Contractor 

shall be under the custody and responsibility of the Contractor and 

shall be protected as required for new work. 

B. Cleanliness of Piping and Equipment Systems: 

1. Care shall be exercised in the storage and handling of equipment and 

piping material to be incorporated in the work. Debris arising from 

cutting, threading and welding of piping shall be removed. 

2. Piping systems shall be flushed, blown or pigged as necessary to 

deliver clean systems. 

3. The interior of all tanks shall be cleaned prior to delivery and 

beneficial use by the Government.  All piping shall be tested in 

accordance with the specifications and the International Plumbing 

Code (IPC), latest edition.  All filters, strainers, fixture faucets 

shall be flushed of debris prior to final acceptance. 

4. Contractor shall be fully responsible for all costs, damage, and 

delay arising from failure to provide clean systems. 

1.6 APPLICABLE PUBLICATIONS  

A. The publications listed below shall form a part of this specification 

to the extent referenced. The publications are referenced in the text 

by the basic designation only.  

B. American Society of Mechanical Engineers (ASME):  

Boiler and Pressure Vessel Code (BPVC):  

SEC IX-2007.............Boiler and Pressure Vessel Code; Section IX, 

Welding and Brazing Qualifications.   

C. American Society for Testing and Materials (ASTM):  

A36/A36M-2008...........Standard Specification for Carbon Structural 

Steel 

A575-96 (R 2007)........Standard Specification for Steel Bars, Carbon, 

Merchant Quality, M-Grades R (2002) 

E84-2005................Standard Test Method for Surface Burning 

Characteristics of Building Materials  

E119-2008a..............Standard Test Methods for Fire Tests of 

Building Construction and Materials  

D. Manufacturers Standardization Society (MSS) of the Valve and Fittings 

Industry, Inc:  

SP-58-02................Pipe Hangers and Supports-Materials, Design and 

Manufacture  
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SP 69-2003 (R 2004).....Pipe Hangers and Supports-Selection and 

Application 

E. National Electrical Manufacturers Association (NEMA): 

MG1-2003, Rev. 1-2007...Motors and Generators 

F.International Code Council, (ICC): 

IBC-06, (R 2007)........International Building Code 

IPC-06, (R 2007)........International Plumbing Code 

PART 2 - PRODUCTS  

2.1 FACTORY-ASSEMBLED PRODUCTS 

A. Standardization of components shall be maximized to reduce spare part 

requirements. 

B. Manufacturers of equipment assemblies that include components made by 

others shall assume complete responsibility for final assembled unit. 

1. All components of an assembled unit need not be products of same 

manufacturer. 

2. Constituent parts that are alike shall be products of a single 

manufacturer. 

3. Components shall be compatible with each other and with the total 

assembly for intended service. 

4. Contractor shall guarantee performance of assemblies of components, 

and shall repair or replace elements of the assemblies as required 

to deliver specified performance of the complete assembly. 

C. Components of equipment shall bear manufacturer's name and trademark, 

model number, serial number and performance data on a name plate 

securely affixed in a conspicuous place, or cast integral with, stamped 

or otherwise permanently marked upon the components of the equipment. 

D. Major items of equipment, which serve the same function, shall be the 

same make and model 

2.2 COMPATIBILITY OF RELATED EQUIPMENT  

 Equipment and materials installed shall be compatible in all respects 

with other items being furnished and with existing items so that the 

result will be a complete and fully operational system that conforms to 

contract requirements. 

2.3 SAFETY GUARDS 

A. Pump shafts and couplings shall be fully guarded by a sheet steel 

guard, covering coupling and shaft but not bearings. Material shall be 

minimum 16-gage sheet steel; ends shall be braked and drilled and 
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attached to pump base with minimum of four 6 mm (1/4-inch) bolts. 

Reinforce guard as necessary to prevent side play forcing guard onto 

couplings. 

B. All Equipment shall have moving parts protected from personal injury. 

2.4 LIFTING ATTACHMENTS  

 Equipment shall be provided with suitable lifting attachments to enable 

equipment to be lifted in its normal position. Lifting attachments 

shall withstand any handling conditions that might be encountered, 

without bending or distortion of shape, such as rapid lowering and 

braking of load. 

2.5 ELECTRIC MOTORS, MOTOR CONTROL, CONTROL WIRING  

A. All material and equipment furnished and installation methods shall 

conform to the requirements of Section 22 05 12, GENERAL MOTOR 

REQUIREMENTS FOR PLUMBING EQUIPMENT; Section 26 29 11, LOW-VOLTAGE 

MOTOR STARTERS; and, Section 26 05 21, LOW-VOLTAGE ELECTRICAL POWER 

CONDUCTORS AND CABLES (600 VOLTS AND BELOW). All electrical wiring, 

conduit, and devices necessary for the proper connection, protection 

and operation of the systems shall be provided. Premium efficient 

motors shall be provided. Unless otherwise specified for a particular 

application, electric motors shall have the following requirements. 

B. Special Requirements: 

1. Where motor power requirements of equipment furnished deviate from 

power shown on plans, provide electrical service designed under the 

requirements of NFPA 70 without additional time or cost to the 

Government. 

2. Assemblies of motors, starters, and controls and interlocks on 

factory assembled and wired devices shall be in accordance with the 

requirements of this specification. 

3. Wire and cable materials specified in the electrical division of the 

specifications shall be modified as follows: 

a. Wiring material located where temperatures can exceed 71°C 

(160°F) shall be stranded copper with Teflon FEP insulation with 

jacket. This includes wiring on the boilers. 

b. Other wiring at boilers and to control panels shall be NFPA 70 

designation THWN. 



Lebanon VA Medical Center May 18, 2012 
Behavioral Health Complex Issued for Bid 
Lebanon, PA 17042 VA Project No. 595-109 
 Project No. 3468 

 

COMMON WORK RESULTS FOR PLUMBING  22 05 11-9 

c. Shielded conductors or wiring in separate conduits for all 

instrumentation and control systems shall be provided where 

recommended by manufacturer of equipment. 

4. Motor sizes shall be selected so that the motors do not operate into 

the service factor at maximum required loads on the driven 

equipment.  Motors on pumps shall be sized for non-overloading at 

all points on the pump performance curves. 

5. Motors utilized with variable frequency drives shall be rated 

“inverter-ready” per NEMA Standard, MG1, Part 31.4.4.2. 

C. Motor Efficiency and Power Factor: All motors, when specified as “high 

efficiency or Premium Efficiency” by the project specifications on 

driven equipment, shall conform to efficiency and power factor 

requirements in Section 22 05 12, GENERAL MOTOR REQUIREMENTS FOR 

PLUMBING EQUIPMENT, with no consideration of annual service hours. 

Motor manufacturers generally define these efficiency requirements as 

“NEMA premium efficient” and the requirements generally exceed those of 

the Energy Policy Act of 1992 (EPACT).  Motors not specified as “high 

efficiency or premium efficient” shall comply with EPACT. 

D. Single-phase Motors: Capacitor-start type for hard starting 

applications. Motors for centrifugal fans and pumps may be split phase 

or permanent split capacitor (PSC).  

E. Poly-phase Motors: NEMA Design B, Squirrel cage, induction type. Each 

two-speed motor shall have two separate windings. A time delay (20 

seconds minimum) relay shall be provided for switching from high to low 

speed. 

F. Rating: Rating shall be continuous duty at 100 percent capacity in an 

ambient temperature of 40° C (104° F); minimum horsepower as shown on 

drawings; maximum horsepower in normal operation shall not exceed 

nameplate rating without service factor.  

G. Insulation Resistance: Not less than one-half meg-ohm between stator 

conductors and frame shall be measured at the time of final inspection.  

2.6 VARIABLE SPEED MOTOR CONTROLLERS  

A. Refer to Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS 

and Section 26 29 11, LOW-VOLTAGE MOTOR STARTERS for specifications. 

B. The combination of controller and motor shall be provided by the 

respective pump manufacturer, and shall be rated for 100 percent output 
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performance. Multiple units of the same class of equipment, i.e. pumps, 

shall be product of a single manufacturer. 

C. Motors shall be premium efficient type, “invertor duty”, and be 

approved by the motor controller manufacturer. The controller-motor 

combination shall be guaranteed to provide full motor nameplate 

horsepower in variable frequency operation. Both driving and driven 

motor/fan sheaves shall be fixed pitch. 

D. Controller shall not add any current or voltage transients to the input 

AC power distribution system, DDC controls, sensitive medical 

equipment, etc., nor shall be affected from other devices on the AC 

power system. 

2.7 EQUIPMENT AND MATERIALS IDENTIFICATION  

A. Use symbols, nomenclature and equipment numbers specified, shown on the 

drawings, or shown in the maintenance manuals. Identification for 

piping is specified in Section 09 91 00, PAINTING.  

B. Interior (Indoor) Equipment: Engraved nameplates, with letters not less 

than 48 mm (3/16-inch) high of brass with black-filled letters, or 

rigid black plastic with white letters specified in Section 09 91 00, 

PAINTING shall be permanently fastened to the equipment. Unit 

components such as water heaters, tanks, coils, filters, fans, etc. 

shall be identified.  

C. Exterior (Outdoor) Equipment: Brass nameplates, with engraved black 

filled letters, not less than 48 mm (3/16-inch) high riveted or bolted 

to the equipment.  

D. Control Items: All temperature, pressure, and controllers shall be 

labeled and the component’s function identified. Identify and label 

each item as they appear on the control diagrams.  

E. Valve Tags and Lists:  

1. Plumbing: All valves shall be provided with valve tags and listed on 

a valve list (Fixture stops not included).  

2. Valve tags: Engraved black filled numbers and letters not less than 

13 mm (1/2-inch) high for number designation, and not less than 6.4 

mm(1/4-inch) for service designation on 19 gage, 38 mm (1-1/2 

inches) round brass disc, attached with brass "S" hook or brass 

chain.  

3. Valve lists: Valve lists shall be created using a word processing 

program and printed on plastic coated cards.  The plastic coated 
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valve list card(s), sized 216 mm (8-1/2 inches) by 280 mm (11 

inches) shall show valve tag number, valve function and area of 

control for each service or system. The valve list shall be in a 

punched 3-ring binder notebook.  A copy of the valve list shall be 

mounted in picture frames for mounting to a wall. 

4. A detailed plan for each floor of the building indicating the 

location and valve number for each valve shall be provided. Each 

valve location shall be identified with a color coded sticker or 

thumb tack in ceiling. 

2.8 FIRE STOPPING  

 Section 07 84 00, FIRESTOPPING specifies an effective barrier against 

the spread of fire, smoke and gases where penetrations occur for 

piping. Refer to Section 23 07 11, HVAC, PLUMBING, AND BOILER PLANT 

INSULATION, for pipe insulation.  

2.9 GALVANIZED REPAIR COMPOUND 

 Mil. Spec. DOD-P-21035B, paint.  

2.10 PIPE AND EQUIPMENT SUPPORTS AND RESTRAINTS 

A. In lieu of the paragraph which follows, suspended equipment support and 

restraints may be designed and installed in accordance with the 

International Building Code (IBC), latest edition, and SECTION 13 05 

41, SEISMIC RESTRAINT REQUIREMENTS FOR NON-STRUCTURAL COMPONENTS.  

Submittals based on the International Building Code (IBC), latest 

edition, SECTION 13 05 41 requirements, or the following paragraphs of 

this Section shall be stamped and signed by a professional engineer 

registered in a state where the project is located.  The Support system 

of suspended equipment over 227 kg (500 pounds) shall be submitted for 

approval of the COTR in all cases. See these specifications for lateral 

force design requirements. 

B. Type Numbers Specified: MSS SP-58. For selection and application refer 

to MSS SP-69. Refer to Section 05 50 00, METAL FABRICATIONS, for 

miscellaneous metal support materials and prime coat painting.  

C. For Attachment to Concrete Construction: 

1. Concrete insert: Type 18, MSS SP-58.  

2. Self-drilling expansion shields and machine bolt expansion anchors:  

Permitted in concrete not less than 102 mm (4 inches) thick when 

approved by the COTR for each job condition. 
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3. Power-driven fasteners: Permitted in existing concrete or masonry 

not less than 102 mm (4 inches) thick when approved by the COTR for 

each job condition.  

D. For Attachment to Steel Construction: MSS SP-58.  

1. Welded attachment: Type 22.  

2. Beam clamps: Types 20, 21, 28 or 29. Type 23 C-clamp may be used for 

individual copper tubing up to 23 mm (7/8-inch) outside diameter.  

E. Attachment to Metal Pan or Deck: As required for materials specified in 

Section 05 31 00, STEEL DECKING.  

F. For Attachment to Wood Construction: Wood screws or lag bolts.  

G. Hanger Rods: Hot-rolled steel, ASTM A36 or A575 for allowable load 

listed in MSS SP-58. For piping, provide adjustment means for 

controlling level or slope. Types 13 or 15 turn-buckles shall provide 

38 mm (1-1/2 inches) minimum of adjustment and incorporate locknuts. 

All-thread rods are acceptable.  

H. Multiple (Trapeze) Hangers: Galvanized, cold formed, lipped steel 

channel horizontal member, not less than 41 mm by 41 mm (1-5/8 inches 

by 1-5/8 inches), 2.7 mm (No. 12 gage), designed to accept special 

spring held, hardened steel nuts. Trapeze hangers are not permitted for 

steam supply and condensate piping.  

1. Allowable hanger load: Manufacturers rating less 91kg (200 pounds).  

2. Guide individual pipes on the horizontal member of every other 

trapeze hanger with 6 mm (1/4-inch) U-bolt fabricated from steel 

rod. Provide Type 40 insulation shield, secured by two 13 mm 

(1/2-inch) galvanized steel bands, or insulated calcium silicate 

shield for insulated piping at each hanger.  

I. Pipe Hangers and Supports: (MSS SP-58), use hangers sized to encircle 

insulation on insulated piping. Refer to Section 23 07 11, HVAC, 

PLUMBING, and BOILER PLANT INSULATION for insulation thickness. To 

protect insulation, provide Type 39 saddles for roller type supports or 

insulated calcium silicate shields. Provide Type 40 insulation shield 

or insulated calcium silicate shield at all other types of supports and 

hangers including those for insulated piping. 

1. General Types (MSS SP-58):  

a. Standard clevis hanger: Type 1; provide locknut.  

b. Riser clamps: Type 8.  

c. Wall brackets: Types 31, 32 or 33.  
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d. Roller supports: Type 41, 43, 44 and 46.  

e. Saddle support: Type 36, 37 or 38.  

f. Turnbuckle: Types 13 or 15. 

g. U-bolt clamp: Type 24.  

h. Copper Tube:  

1) Hangers, clamps and other support material in contact with 

tubing shall be painted with copper colored epoxy paint, 

plastic coated or taped with isolation tape to prevent 

electrolysis. 

2) For vertical runs use epoxy painted or plastic coated riser 

clamps. 

3) For supporting tube to strut: Provide epoxy painted pipe 

straps for copper tube or plastic inserted vibration isolation 

clamps. 

4) Insulated Lines: Provide pre-insulated calcium silicate 

shields sized for copper tube. 

5) Movement up to 20 mm (3/4-inch): Type 51 or 52 variable spring 

unit with integral turn buckle and load indicator.  

6) Movement more than 20 mm (3/4-inch): Type 54 or 55 constant 

support unit with integral adjusting nut, turn buckle and 

travel position indicator.  

i. Spring hangers are required on all plumbing system pumps one 

horsepower and greater. 

2. Plumbing Piping (Other Than General Types):  

a. Horizontal piping: Type 1, 5, 7, 9, and 10.  

b. Chrome plated piping: Chrome plated supports.  

c. Hangers and supports in pipe chase: Prefabricated system ABS 

self-extinguishing material, not subject to electrolytic action, 

to hold piping, prevent vibration and compensate for all static 

and operational conditions. 

d. Blocking, stays and bracing: Angle iron or preformed metal 

channel shapes, 1.3 mm (18 gage) minimum. 

J. Pre-insulated Calcium Silicate Shields: 

1. Provide 360 degree water resistant high density 965 kPa (140 psi) 

compressive strength calcium silicate shields encased in galvanized 

metal. 
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2. Pre-insulated calcium silicate shields to be installed at the point 

of support during erection. 

3. Shield thickness shall match the pipe insulation. 

4. The type of shield is selected by the temperature of the pipe, the 

load it must carry, and the type of support it will be used with. 

a. Shields for supporting cold water shall have insulation that 

extends a minimum of one inch past the sheet metal. 

b. The insulated calcium silicate shield shall support the maximum 

allowable water filled span as indicated in MSS-SP 69. To support 

the load, the shields shall have one or more of the following 

features: structural inserts 4138 kPa (600 psi) compressive 

strength, an extra bottom metal shield, or formed structural 

steel (ASTM A36) wear plates welded to the bottom sheet metal 

jacket. 

5. Shields may be used on steel clevis hanger type supports, roller 

supports or flat surfaces. 

K. Seismic Restraint of Piping: Refer to Section 13 05 41, SEISMIC 

RESTRAINT REQUIREMENTS FOR NON-STRUCTURAL COMPONENTS. 

2.11 PIPE PENETRATIONS 

A. Pipe penetration sleeves shall be installed for all pipe other than 

rectangular blocked out floor openings for risers in mechanical bays. 

B. Pipe penetration sleeve materials shall comply with all fire stopping 

requirements for each penetration. 

C. To prevent accidental liquid spills from passing to a lower level, 

provide the following:  

1. For sleeves: Extend sleeve 25 mm (1 inch) above finished floor and 

provide sealant for watertight joint.  

2. For blocked out floor openings: Provide 40 mm (1-1/2 inch) angle set 

in silicone adhesive around opening.  

3. For drilled penetrations: Provide 40 mm (1-1/2 inch) angle ring or 

square set in silicone adhesive around penetration.  

D. Penetrations are not allowed through beams or ribs, but may be 

installed in concrete beam flanges. Any deviation from these 

requirements must receive prior approval of COTR.  

E. Sheet metal, plastic, or moisture resistant fiber sleeves shall be 

provided for pipe passing through floors, interior walls, and 
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partitions, unless brass or steel pipe sleeves are specifically called 

for below. 

F. Cast iron or zinc coated pipe sleeves shall be provided for pipe 

passing through exterior walls below grade. The space between the 

sleeve and pipe shall be made watertight with a modular or link rubber 

seal. The link seal shall be applied at both ends of the sleeve.  

G. Galvanized steel or an alternate black iron pipe with asphalt coating 

sleeves shall be for pipe passing through concrete beam flanges, except 

where brass pipe sleeves are called for. A galvanized steel Sleeve 

shall be provided for pipe passing through floor of mechanical rooms, 

laundry work rooms, and animal rooms above basement. Except in 

mechanical rooms, sleeves shall be connected with a floor plate.  

H. Brass Pipe Sleeves shall be provided for pipe passing through quarry 

tile, terrazzo or ceramic tile floors. The sleeve shall be connected 

with a floor plate.  

I. Sleeve clearance through floors, walls, partitions, and beam flanges 

shall be 25 mm (1 inch) greater in diameter than external diameter of 

pipe. Sleeve for pipe with insulation shall be large enough to 

accommodate the insulation plus 25 mm (1 inch) in diameter.  Interior 

openings shall be caulked tight with fire stopping material and sealant 

to prevent the spread of fire, smoke, and gases.  

J. Sealant and Adhesives: Shall be as specified in Section 07 92 00, JOINT 

SEALANTS.  

2.12 TOOLS AND LUBRICANTS  

A. Furnish, and turn over to the COTR, special tools not readily available 

commercially, that are required for disassembly or adjustment of 

equipment and machinery furnished.  

B. Grease Guns with Attachments for Applicable Fittings: One for each type 

of grease required for each motor or other equipment.  

C. Tool Containers: metal, permanently identified for intended service and 

mounted, or located, where directed by the COTR.  

D. Lubricants: A minimum of 0.95 L (1 quart) of oil, and 0.45 kg (1 pound) 

of grease, of equipment manufacturer's recommended grade and type, in 

unopened containers and properly identified as to use for each 

different application.  
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2.13 WALL, FLOOR AND CEILING PLATES  

A. Material and Type: Chrome plated brass or chrome plated steel, one 

piece or split type with concealed hinge, with set screw for fastening 

to pipe, or sleeve. Use plates that fit tight around pipes, cover 

openings around pipes and cover the entire pipe sleeve projection.  

B. Thickness: Not less than 2.4 mm (3/32-inch) for floor plates. For wall 

and ceiling plates, not less than 0.64 mm (0.025-inch) for up to 80 mm 

(3 inch) pipe, 0.89 mm (0.035-inch) for larger pipe.  

C. Locations: Use where pipe penetrates floors, walls and ceilings in 

exposed locations, in finished areas only. Wall plates shall be used 

where insulation ends on exposed water supply pipe drop from overhead. 

A watertight joint shall be provided in spaces where brass or steel 

pipe sleeves are specified.  

2.14 ASBESTOS 

 Materials containing asbestos are not permitted. 

PART 3 - EXECUTION  

3.1 ARRANGEMENT AND INSTALLATION OF EQUIPMENT AND PIPING  

A. Location of piping, sleeves, inserts, hangers, and equipment, access 

provisions shall be coordinated with the work of all trades.  Piping, 

sleeves, inserts, hangers, and equipment shall be located clear of 

windows, doors, openings, light outlets, and other services and 

utilities. Equipment layout drawings shall be prepared to coordinate 

proper location and personnel access of all facilities. The drawings 

shall be submitted for review. 

Manufacturer's published recommendations shall be followed for 

installation methods not otherwise specified.  

B. Operating Personnel Access and Observation Provisions:  All equipment 

and systems shall be arranged to provide clear view and easy access, 

without use of portable ladders, for maintenance and operation of all 

devices including, but not limited to: all equipment items, valves, 

filters, strainers, transmitters, sensors, control devices. All gages 

and indicators shall be clearly visible by personnel standing on the 

floor or on permanent platforms. Maintenance and operating space and 

access provisions that are shown on the drawings shall not be changed 

nor reduced.  

C. Structural systems necessary for pipe and equipment support shall be 

coordinated to permit proper installation. 
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D. Location of pipe sleeves, trenches and chases shall be accurately 

coordinated with equipment and piping locations. 

E. Cutting Holes: 

1. Holes through concrete and masonry shall be cut by rotary core 

drill. Pneumatic hammer, impact electric, and hand or manual hammer 

type drill will not be allowed, except as permitted by the COTR 

where working area space is limited. 

2. Holes shall be located to avoid interference with structural members 

such as beams or grade beams. Holes shall be laid out in advance and 

drilling done only after approval by the COTR. If the Contractor 

considers it necessary to drill through structural members, this 

matter shall be referred to the COTR for approval. 

3. Waterproof membrane shall not be penetrated.  Pipe floor penetration 

block outs shall be provided outside the extents of the waterproof 

membrane. 

F. Interconnection of Instrumentation or Control Devices: Generally, 

electrical and pneumatic interconnections are not shown but must be 

provided. 

G. Minor Piping: Generally, small diameter pipe runs from drips and 

drains, water cooling, and other service are not shown but must be 

provided. 

H. Protection and Cleaning:  

1. Equipment and materials shall be carefully handled, properly stored, 

and adequately protected to prevent damage before and during 

installation, in accordance with the manufacturer's recommendations 

and as approved by the COTR. Damaged or defective items in the 

opinion of the COTR, shall be replaced.  

2. Protect all finished parts of equipment, such as shafts and bearings 

where accessible, from rust prior to operation by means of 

protective grease coating and wrapping. Close pipe openings with 

caps or plugs during installation.  Pipe openings, equipment, and 

plumbing fixtures shall be tightly covered against dirt or 

mechanical injury.  At completion of all work thoroughly clean 

fixtures, exposed materials and equipment.  

I. Concrete and Grout: Concrete and shrink compensating grout 25 MPa (3000 

psi) minimum, specified in Section 03 30 00, CAST-IN-PLACE CONCRETE. 

shall be used for all pad or floor mounted equipment.  Gages, 
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thermometers, valves and other devices shall be installed with due 

regard for ease in reading or operating and maintaining said devices. 

Thermometers and gages shall be located and positioned to be easily 

read by operator or staff standing on floor or walkway provided. 

Servicing shall not require dismantling adjacent equipment or pipe 

work. 

J. Interconnection of Controls and Instruments: Electrical interconnection 

is generally not shown but shall be provided. This includes 

interconnections of sensors, transmitters, transducers, control 

devices, control and instrumentation panels, instruments and computer 

workstations. Comply with NFPA-70. 

K. Many plumbing systems interface with the HVAC control system.  See the 

HVAC control points list and section 23 09 23 DIRECT DIGITAL CONTROLS 

FOR HVAC 

L. Work in Existing Building:  

1. Perform as specified in Article, OPERATIONS AND STORAGE AREAS, 

Article, ALTERATIONS, and Article, RESTORATION of the Section 01 00 

00, GENERAL REQUIREMENTS for relocation of existing equipment, 

alterations and restoration of existing building(s).  

2. As specified in Section 01 00 00, GENERAL REQUIREMENTS, Article, 

OPERATIONS AND STORAGE AREAS, make alterations to existing service 

piping at times that will cause the least interfere with normal 

operation of the facility.  

M. Work in bathrooms, restrooms, housekeeping closets: All pipe 

penetrations behind escutcheons shall be sealed with plumbers putty.   

N. Switchgear Drip Protection: Every effort shall be made to eliminate the 

installation of pipe above electrical and telephone switchgear. If this 

is not possible, encase pipe in a second pipe with a minimum of joints. 

O. Inaccessible Equipment: 

1. Where the Government determines that the Contractor has installed 

equipment not conveniently accessible for operation and maintenance, 

equipment shall be removed and reinstalled or remedial action 

performed as directed at no additional cost to the Government. 

2. The term "conveniently accessible" is defined as capable of being 

reached without the use of ladders, or without climbing or crawling 

under or over obstacles such as electrical conduit, motors, fans, 
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pumps, belt guards, transformers, high voltage lines, piping, and 

ductwork. 

3.2 TEMPORARY PIPING AND EQUIPMENT 

A. Continuity of operation of existing facilities may require temporary 

installation or relocation of equipment and piping.  Temporary 

equipment or pipe installation or relocation shall be provided to 

maintain continuity of operation of existing facilities. 

B. The Contractor shall provide all required facilities in accordance with 

the requirements of phased construction and maintenance of service. All 

piping and equipment shall be properly supported, sloped to drain, 

operate without excessive stress, and shall be insulated where injury 

can occur to personnel by contact with operating facilities. The 

requirements of Para. 3.1 shall apply. 

C. Temporary facilities and piping shall be completely removed and any 

openings in structures sealed.  Necessary blind flanges and caps shall 

be provided to seal open piping remaining in service. 

3.3 RIGGING 

A. Openings in building structures shall be planned to accommodate design 

scheme. 

B. Alternative methods of equipment delivery may be offered and will be 

considered by Government under specified restrictions of phasing and 

service requirements as well as structural integrity of the building. 

C. All openings in the building shall be closed when not required for 

rigging operations to maintain proper environment in the facility for 

Government operation and maintenance of service.   

D. Contractor shall provide all facilities required to deliver specified 

equipment and place on foundations. Attachments to structures for 

rigging purposes and support of equipment on structures shall be 

Contractor's full responsibility. 

E. Contractor shall check all clearances, weight limitations and shall 

provide a rigging plan designed by a Registered Professional Engineer. 

All modifications to structures, including reinforcement thereof, shall 

be at Contractor's cost, time and responsibility. 

F. Rigging plan and methods shall be referred to the COTR for evaluation 

prior to actual work. 
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3.4 PIPE AND EQUIPMENT SUPPORTS  

A. Where hanger spacing does not correspond with joist or rib spacing, use 

structural steel channels secured directly to joist and rib structure 

that will correspond to the required hanger spacing, and then suspend 

the equipment and piping from the channels.  Holes shall be drilled or 

burned in structural steel ONLY with the prior written approval of the 

COTR.  

B. The use of chain pipe supports, wire or strap hangers; wood for 

blocking, stays and bracing, or hangers suspended from piping above 

shall not be permitted.  Rusty products shall be replaced. 

C. Hanger rods shall be used that are straight and vertical. Turnbuckles 

for vertical adjustments may be omitted where limited space prevents 

use. A minimum of 15 mm (1/2-inch) clearance between pipe or piping 

covering and adjacent work shall be provided.  

D. For horizontal and vertical plumbing pipe supports, refer to the 

International Plumbing Code (IPC), latest edition, and these 

specifications. 

E. Overhead Supports: 

1. The basic structural system of the building is designed to sustain 

the loads imposed by equipment and piping to be supported overhead. 

2. Provide steel structural members, in addition to those shown, of 

adequate capability to support the imposed loads, located in 

accordance with the final approved layout of equipment and piping. 

3. Tubing and capillary systems shall be supported in channel troughs. 

F. Floor Supports: 

1. Provide concrete bases, concrete anchor blocks and pedestals, and 

structural steel systems for support of equipment and piping. 

Concrete bases and structural systems shall be anchored and doweled 

to resist forces under operating and seismic conditions (if 

applicable) without excessive displacement or structural failure. 

2. Bases and supports shall not be located and installed until 

equipment mounted thereon has been approved.  Bases shall be sized 

to match equipment mounted thereon plus 50 mm (2 inch) excess on all 

edges.  Structural drawings shall be reviewed for additional 

requirements. Bases shall be neatly finished and smoothed, shall 

have chamfered edges at the top, and shall be suitable for painting. 
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3. All equipment shall be shimmed, leveled, firmly anchored, and 

grouted with epoxy grout. Anchor bolts shall be placed in sleeves, 

anchored to the bases. Fill the annular space between sleeves and 

bolts with a grout material to permit alignment and realignment. 

4. For seismic anchoring, refer to Section 13 05 41, SEISMIC RESTRAINT 

REQUIREMENTS FOR NON-STRUCTURAL COMPONENTS.  

3.5 LUBRICATION  

A. All equipment and devices requiring lubrication shall be lubricated 

prior to initial operation. All devices and equipment shall be field 

checked for proper lubrication. 

B. All devices and equipment shall be equipped with required lubrication 

fittings.  A minimum of one liter (one quart) of oil and 0.5 kg (one 

pound) of grease of manufacturer's recommended grade and type for each 

different application shall be provided.  All materials shall be 

delivered to the COTR in unopened containers that are properly 

identified as to application. 

C. A separate grease gun with attachments for applicable fittings shall be 

provided for each type of grease applied. 

D. All lubrication points shall be accessible without disassembling 

equipment, except to remove access plates. 

E. All lubrication points shall be extended to one side of the equipment. 

3.6 CLEANING AND PAINTING 

A. Prior to final inspection and acceptance of the plant and facilities 

for beneficial use by the Government, the plant facilities, equipment 

and systems shall be thoroughly cleaned and painted. Refer to Section 

09 91 00, PAINTING. 

B. In addition, the following special conditions apply: 

1. Cleaning shall be thorough. Solvents, cleaning materials and methods 

recommended by the manufacturers shall be used for the specific 

tasks. All rust shall be removed prior to painting and from surfaces 

to remain unpainted. Scratches, scuffs, and abrasions shall be 

repaired prior to applying prime and finish coats.  

2. The following Material And Equipment shall NOT be painted:: 

a. Motors, controllers, control switches, and safety switches. 

b. Control and interlock devices. 

c. Regulators. 

d. Pressure reducing valves. 
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e. Control valves and thermostatic elements. 

f. Lubrication devices and grease fittings. 

g. Copper, brass, aluminum, stainless steel and bronze surfaces. 

h. Valve stems and rotating shafts. 

i. Pressure gages and thermometers. 

j. Glass. 

k. Name plates. 

3. Control and instrument panels shall be cleaned and damaged surfaces 

repaired.  Touch-up painting shall be made with matching paint 

obtained from manufacturer or computer matched. 

4. Pumps, motors, steel and cast iron bases, and coupling guards shall 

be cleaned, and shall be touched-up with the same color as utilized 

by the pump manufacturer  

5. Temporary Facilities: Apply paint to surfaces that do not have 

existing finish coats. 

6. The final result shall be a smooth, even-colored, even-textured 

factory finish on all items.  The entire piece of equipment shall be 

repainted, if necessary, to achieve this. 

3.7 IDENTIFICATION SIGNS 

A. Laminated plastic signs, with engraved lettering not less than 5 mm 

(3/16-inch) high, shall be provided that designates equipment function, 

for all equipment, switches, motor controllers, relays, meters, control 

devices, including automatic control valves. Nomenclature and 

identification symbols shall correspond to that used in maintenance 

manual, and in diagrams specified elsewhere. Attach by chain, adhesive, 

or screws. 

B. Factory Built Equipment: Metal plate, securely attached, with name and 

address of manufacturer, serial number, model number, size, performance 

shall be placed on factory built equipment. 

C. Pipe Identification: Refer to Section 09 91 00, PAINTING. 

3.8 STARTUP AND TEMPORARY OPERATION  

 Start up of equipment shall be performed as described in the equipment 

specifications. Vibration within specified tolerance shall be verified 

prior to extended operation. Temporary use of equipment is specified in 

Section 01 00 00, GENERAL REQUIREMENTS, Article, TEMPORARY USE OF 

MECHANICAL AND ELECTRICAL EQUIPMENT.  
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3.9 OPERATING AND PERFORMANCE TESTS  

A. Prior to the final inspection, all required tests shall be performed as 

specified in Section 01 00 00, GENERAL REQUIREMENTS, Article, TESTS and 

submit the test reports and records to the COTR.  

B. Should evidence of malfunction in any tested system, or piece of 

equipment or component part thereof, occur during or as a result of 

tests, make proper corrections, repairs or replacements, and repeat 

tests at no additional cost to the Government.  

C. When completion of certain work or system occurs at a time when final 

control settings and adjustments cannot be properly made to make 

performance tests, then make performance tests such systems 

respectively during first actual seasonal use of respective systems 

following completion of work.  

3.10 OPERATION AND MAINTENANCE MANUALS 

A. Provide four bound copies. The Operations and maintenance manuals shall 

be delivered to the COTR not less than 30 days prior to completion of a 

phase or final inspection. 

B. All new and temporary equipment and all elements of each assembly shall 

be included. 

C. Data sheet on each device listing model, size, capacity, pressure, 

speed, horsepower, impeller size, and other information shall be 

included. 

D. Manufacturer’s installation, maintenance, repair, and operation 

instructions for each device shall be included. Assembly drawings and 

parts lists shall also be included. A summary of operating precautions 

and reasons for precautions shall be included in the Operations and 

Maintenance Manual. 

E. Lubrication instructions, type and quantity of lubricant shall be 

included. 

F. Schematic diagrams and wiring diagrams of all control systems corrected 

to include all field modifications shall be included. 

G. Set points of all interlock devices shall be listed. 

H. Trouble-shooting guide for the control system troubleshooting guide 

shall be inserted into the Operations and Maintenance Manual. 

I. The combustion control system sequence of operation corrected with 

submittal review comments shall be inserted into the Operations and 

Maintenance Manual. 
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J. Emergency procedures. 

3.11 INSTRUCTIONS TO VA PERSONNEL 

 Instructions shall be provided in accordance with Article, 

INSTRUCTIONS, of Section 01 00 00, GENERAL REQUIREMENTS.  

- - - E N D - - - 
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SECTION 22 05 12 
GENERAL MOTOR REQUIREMENTS FOR PLUMBING EQUIPMENT 

PART 1 - GENERAL  

1.1 DESCRIPTION: 

 This section describes the general motor requirements for plumbing 

equipment. 

1.2 RELATED WORK: 

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS:  General 

electrical requirements common to more than one section of Division 26. 

B. 26 29 11, LOW-VOLTAGE MOTOR STARTERS:  Starters, control and protection 

of motors:  Section  

C. Section 26 24 19, MOTOR-CONTROL CENTERS:  Motor Control Centers. 

1.3 SUBMITTALS: 

A. In accordance with Section 26 05 11, REQUIREMENTS FOR ELECTRICAL 

INSTALLATIONS, submit the following:  

B. Shop Drawings:  

1. Sufficient information, clearly presented, shall be included to 

determine compliance with drawings and specifications.  

2. Motor nameplate information shall be submitted including electrical 

ratings, dimensions, mounting details, materials, horsepower, power 

factor, current as a function of speed, current efficiency, speed as 

a function of load, RPM, enclosure, starting characteristics, torque 

characteristics, code letter, full load and locked rotor current, 

service factor, and lubrication method. 

3. Motor parameters required for the determination of the Reed Critical 

Frequency of vertical hollow shaft motors shall be submitted.  

C. Manuals:  

1. Companion copies of complete maintenance and operating manuals, 

including technical data sheets and application data shall be 

submitted simultaneously with the shop drawings.  

D. Certification: Two weeks prior to final inspection, unless otherwise 

noted, four copies of the following certification shall be submitted to 

the Resident Engineer:  

1. Certification shall be submitted stating that the motors have been 

properly applied, installed, adjusted, lubricated, and tested.  
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1.4 APPLICABLE PUBLICATIONS: 

A. The publications listed below (including amendments, addenda, 

revisions, supplements and errata) shall form a part of this 

specification to the extent referenced. Publications are referenced in 

the text by designation only.  

B. National Electrical Manufacturers Association (NEMA):  

MG 1-07.................Motors and Generators  

MG 2-01.................Safety Standard and Guide for Selection, 

Installation and Use of Electric Motors and 

Generators  

C. National Fire Protection Association (NFPA):  

70-08...................National Electrical Code (NEC)  

PART 2 - PRODUCTS  

2.1 MOTORS: 

A. For alternating current, fractional and integral horsepower motors, 

NEMA Publications MG 1 and MG 2 shall apply.   

B. Voltage ratings shall be as follows:  

1. Single phase:  

a. Motors connected to 120-volt systems: 115 volts.  

b. Motors connected to 208-volt systems: 200 volts.  

c. Motors connected to 240 volt or 480 volt systems: 230/460 volts, 

dual connection.  

2. Three phase:  

a. Motors connected to 208-volt systems: 200 volts.  

b. Motors, less than 74.6 kW (100 HP), connected to 240 volt or 480 

volt systems: 230/460 volts, dual connection.  

c. Motors, 74.6 kW (100 HP) or larger, connected to 240-volt 

systems: 230 volts.  

d. Motors, 74.6 kW (100 HP) or larger, connected to 480-volt 

systems: 460 volts.  

e. Motors connected to high voltage systems: Shall conform to NEMA 

Standards for connection to the nominal system voltage shown on 

the drawings.  

C. Number of phases shall be as follows:  

1. Motors, less than 373 W (1/2 HP): Single phase.  

2. Motors, 373 W (1/2 HP) and larger: 3 phase.  
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3. Exceptions:  

a. Hermetically sealed motors.  

b. Motors for equipment assemblies, less than 746 W (1 HP), may be 

single phase provided the manufacturer of the proposed assemblies 

cannot supply the assemblies with three phase motors.  

D. Horsepower ratings shall be adequate for operating the connected loads 

continuously in the prevailing ambient temperatures in areas where the 

motors are installed, without exceeding the NEMA standard temperature 

rises for the motor insulation.  

E. Motor designs, as indicated by the NEMA code letters, shall be 

coordinated with the connected loads to assure adequate starting and 

running torque.  

F. Motor Enclosures:  

1. Shall be the NEMA types shown on the drawings for the motors.  

2. Where the types of motor enclosures are not shown on the drawings, 

they shall be the NEMA types, which are most suitable for the 

environmental conditions where the motors are being installed.  

3. Enclosures shall be primed and finish coated at the factory with 

manufacturer's prime coat and standard finish. 

4. All motors in hazardous locations shall be approved for the 

application and meet the Class and Group as required by the area 

classification. 

G. Electrical Design Requirements 

1. Motors shall be continuous duty. 

2. The insulation system shall be rated minimum of class B, 130° C 

(266° F). 

3. The maximum temperature rise by resistance at rated power shall not 

exceed Class B limits, 80° C (176° F). 

4. The speed/torque and speed/current characteristics shall comply with 

NEMA Design A or B, as specified. 

5. Motors shall be suitable for full voltage starting, unless otherwise 

noted. 

6. Motors for variable frequency drive applications shall adhere to 

NEMA standards publication MG 1, Part 30, Application considerations 

for Constant Speed Motors Used on a Sinusoidal Bus with Harmonic 

Content and General Purpose Motors Used with Adjustable voltage or 
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Adjustable frequency controls, or both, or Part 31, Definite Purpose 

Inverter Fed Polyphase Motors. 

H. Mechanical Design Requirements 

1. Bearings shall be rated for a minimum of 26,280 hours L-10 life at 

full load direct coupled, except vertical high thrust motors. 

2. Vertical motors shall be capable of withstanding a momentary up 

thrust of at least 30% of normal down thrust. 

3. Grease lubricated bearings shall be designed for electric motor use.  

Grease shall be capable of the temperatures associated with electric 

motors and shall be compatible with Polyurea based greases. 

4. Grease fittings, if provided, shall be Alemite type or equivalent. 

5. Oil lubricated bearings, when specified, shall have an externally 

visible sight glass to view oil level. 

6. Vibration shall not exceed 0.15 inch per second, unfiltered peak. 

7. Noise level shall meet the requirements of the application. 

8. Motors on 180 frames and larger shall have provisions for lifting 

eyes or lugs capable of a safety factor of 5. 

9. All external fasteners shall be corrosion resistant. 

10. Condensation heaters, when specified, shall keep motor windings at 

least 5° C (41° F) above ambient temperature. 

11. Winding thermostats, when specified shall be normally closed, 

connected in series.   

12. Grounding provisions shall be in the main terminal box. 

I. Additional requirements for specific motors, as indicated in other 

sections, shall also apply.  

J. NEMA Premium Efficiency Electric Motors, Motor Efficiencies:  All 

permanently wired polyphase motors of 746 Watts (1 Horsepower) or more 

shall meet the minimum full-load efficiencies as indicated in the 

following table, and as specified in this specification.  Motors of 746 

Watts (one horsepower) or more with open, drip-proof or totally 

enclosed fan-cooled enclosures shall be NEMA premium efficiency type, 

unless otherwise indicated.  Motors provided as an integral part of 

motor driven equipment are excluded from this requirement if a minimum 

seasonal or overall efficiency requirement is indicated for that 

equipment by the provisions of another section. 
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Minimum Efficiencies 

Open Drip-Proof 

Minimum Efficiencies 

Totally Enclosed Fan-Cooled 

Rating 

kW (HP) 

1200 

RPM 

1800 

RPM 

3600 

RPM 

Rating 

kW (HP) 

1200 

RPM 

1800 

RPM 

3600 

RPM 

0.746 (1) 82.5% 85.5% 77.0% 0.746 (1) 82.5% 85.5% 77.0% 

1.12 (1.5)  86.5% 86.5% 84.0% 1.12 (1.5)  87.5% 86.5% 84.0% 

1.49 (2) 87.5% 86.5% 85.5% 1.49 (2) 88.5% 86.5% 85.5% 

2.24 (3) 88.5% 89.5% 85.5% 2.24 (3) 89.5% 89.5% 86.5% 

3.73 (5) 89.5% 89.5% 86.5% 3.73 (5) 89.5% 89.5% 88.5% 

5.60 (7.5) 90.2% 91.0% 88.5% 5.60 (7.5) 91.0% 91.7% 89.5% 

7.46 (10) 91.7% 91.7% 89.5% 7.46 (10) 91.0% 91.7% 90.2% 

11.2 (15) 91.7% 93.0% 90.2% 11.2 (15) 91.7% 92.4% 91.0% 

14.9 (20) 92.4% 93.0% 91.0% 14.9 (20) 91.7% 93.0% 91.0% 

18.7 (25) 93.0% 93.6% 91.7% 18.7 (25) 93.0% 93.6% 91.7% 

22.4 (30) 93.6% 94.1% 91.7% 22.4 (30) 93.0% 93.6% 91.7% 

29.8 (40) 94.1% 94.1% 92.4% 29.8 (40) 94.1% 94.1% 92.4% 

37.3 (50) 94.1% 94.5% 93.0% 37.3 (50) 94.1% 94.5% 93.0% 

44.8 (60) 94.5% 95.0% 93.6% 44.8 (60) 94.5% 95.0% 93.6% 

56.9 (75) 94.5% 95.0% 93.6% 56.9 (75) 94.5% 95.4% 93.6% 

74.6 (100) 95.0% 95.4% 93.6% 74.6 (100) 95.0% 95.4% 94.1% 

93.3 (125) 95.0% 95.4% 94.1% 93.3 (125) 95.0% 95.4% 95.0% 

112 (150) 95.4% 95.8% 94.1% 112 (150) 95.8% 95.8% 95.0% 

149.2 (200) 95.4% 95.8% 95.0% 149.2 (200) 95.8% 96.2% 95.4% 

 

K. Minimum Power Factor at Full Load and Rated Voltage: 90 percent at 1200 

RPM, 1800 RPM and 3600 RPM.  Power factor correction capacitors shall 

be installed unless the motor is controlled by a variable frequency 

drive.  The power factor correction capacitors shall be able to 

withstand high voltage transients and power line variations without 

breakdown. 

PART 3 - EXECUTION  

3.1 INSTALLATION: 

 Install motors in accordance with manufacturer’s recommendations, the 

NEC, NEMA, as shown on the drawings and/or as required by other 

sections of these specifications.  
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3.2 FIELD TESTS  

 Megger all motors after installation, before start-up. All shall test 

free from grounds.  

- - - E N D - - - 
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SECTION 22 05 19 
METERS AND GAGES FOR PLUMBING PIPING 

PART 1 - GENERAL  

1.1 DESCRIPTION  

 This section describes the requirements for water meters and pressure 

gages. 

1.2 RELATED WORK  

 Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING.  

1.3 SUBMITTALS  

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT 

DATA, and SAMPLES.  

B. Manufacturer's Literature and Data:  

1. Pressure Gages. 

2. Product certificates for each type of meter and gauge 

C. Operations and Maintenance manual shall include:  

1. System Description 

2. Major assembly block diagrams 

3. Troubleshooting and preventive maintenance guidelines 

4. Spare parts information. 

D. Shop Drawings shall include the following:  

1. One line, wiring and terminal diagrams including terminals 

identified, protocol or communication modules, and Ethernet 

connections. 

1.4 APPLICABLE PUBLICATIONS  

A. The publications listed below form a part of this specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only.  

B. American National Standards Institute (ANSI):  

 American Society of Mechanical Engineers (ASME): (Copyrighted Society) 

B40.1-05................Gauges-Pressure Indicating Dial Type-Elastic  

C. International Code Council (ICC): 

IPC-06..................(2007 Supplement) International Plumbing Code 

1.5 AS-BUILT DOCUMENTATION 

A. The electronic documentation and copies of the Operations and 

Maintenance Manual, approved submittals, shop drawings, and other 

closeout documentation shall be prepared by a computer software program 
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complying with Section 508 of the Rehabilitation Act of 1973, as 

amended (29 U.S.C 794d).  The manufacturer or vendor of the software 

used to prepare the electronic documentation shall have a Voluntary 

Product Accessibility Template made available for review and included 

as part of the Operations and Maintenance Manual or closeout 

documentation.  All available accessibility functions listed in the 

Voluntary Accessibility Template shall be enabled in the prepared 

electronic files.  As Adobe Acrobat is a common industry format for 

such documentation, following the document, "Creating Accessible Adobe 

PDF files, A Guide for Document Authors" that is maintained and made 

available by Adobe free of charge is recommended.” 

B. Four sets of manufacturer’s literature and data updated to include 

submittal review comments and any equipment substitutions. 

C. Four sets of operation and maintenance data updated to include 

submittal review comments shall be inserted into a three ring binder.  

All aspects of system operation and maintenance procedures, including 

piping isometrics, wiring diagrams of all circuits, a written 

description of system design, control logic, and sequence of operation 

shall be included in the operation and maintenance manual.  The 

operations and maintenance manual shall include troubleshooting 

techniques and procedures for emergency situations.  Notes on all 

special systems or devices such as damper and door closure interlocks 

shall be included.  A List of recommended spare parts (manufacturer, 

model number, and quantity) shall be furnished.  Information explaining 

any special knowledge or tools the owner will be required to employ 

shall be inserted into the As-Built documentation. 

PART 2 – PRODUCTS 

2.1 PRESSURE GAGES FOR WATER USAGE  

A. ANSI B40.1 all metal case 114 mm (4-1/2 inches) diameter, bottom 

connected throughout, graduated as required for service, and identity 

labeled. Range shall be 0 to 1375 kPa (0 to 200 psi) gauge. 

B. The pressure element assembly shall be bourdon tube.  The mechanical 

movement shall be lined to pressure element and connected to pointer.   

C. The dial shall be non-reflective aluminum with permanently etched scale 

markings graduated in kPa and psi. 

D. The pointer shall be dark colored metal. 

E. The window shall be glass. 
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F. The ring shall be brass or stainless steel. 

G. The accuracy shall be grade A, plus or minus 1 percent of middle half 

of scale range. 

PART 3 - EXECUTION  

3.1 INSTALLATION  

A. Direct mounted pressure gages shall be installed in piping tees with 

pressure gage located on pipe at the most readable position.  

B. Valves and snubbers shall be installed in piping for each pressure 

gage. 

C. Test plugs shall be installed on the inlet and outlet pipes all heat 

exchangers or water heaters serving more than one plumbing fixture. 

D. Pressure gages shall be installed where indicated on the drawings and 

at the following locations: 

1. Building water service entrance into building 

2. Inlet and outlet of each pressure reducing valve 

3. Suction and discharge of each domestic water pump or re-circulating 

hot water return pump. 

3.2 FIELD QUALITY CONTROL 

 The meter assembly shall be visually inspected and operationally tested 

- - - E N D - - - 
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SECTION 22 05 23 
GENERAL-DUTY VALVES FOR PLUMBING PIPING 

PART 1 - GENERAL  

1.1 DESCRIPTION  

 This section describes the requirements for general-duty valves for 

domestic water systems. 

1.2 RELATED WORK  

 Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING.  

1.3 SUBMITTALS  

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT 

DATA, and SAMPLES.  

B. Manufacturer's Literature and Data:  

1. Valves.  

2. Backflow Preventers.  

3. Pressure Reducing Valves. 

1.4 APPLICABLE PUBLICATIONS  

A. The publications listed below form a part of this specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only.  

B. American Society for Testing and Materials (ASTM):A536-84(R 2004) 

Standard Specification for Ductile Iron Castings 

C. American Society of Sanitary Engineering (ASSE) 

ASSE 1003-01 (R 2003)...Performance Requirements for Water Pressure 

Reducing Valves 

ASSE 1012-02............Backflow Preventer with Intermediate 

Atmospheric Vent 

ASSE 1013-05............Reduced Pressure Principle Backflow Preventers 

and Reduced Pressure Fire Protection Principle 

Backflow Preventers 

D. International Code Council (ICC) 

IPC-06 (R 2007).........International Plumbing Code 

E. Manufacturers Standardization Society of the Valve and Fittings 

Industry, Inc. (MSS): 

SP-25-98................Standard Marking System for Valves, Fittings, 

Flanges and UnionsSP-67-02a (R 2004) Butterfly 

Valve of the Single flange Type (Lug Wafer) 
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SP-70-06................Cast Iron Gate Valves, Flanged and Threaded 

Ends. 

SP-72-99................Ball Valves With Flanged or Butt Welding For 

General Purpose 

SP-80-03................Bronze Gate, Globe, Angle and Check Valves. 

SP-110-96...............Ball Valve Threaded, Socket Welding, Solder 

Joint, Grooved and Flared Ends 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Valves shall be prepared for shipping as follows: 

1. Protect internal parts against rust and corrosion. 

2. Protect threads, flange faces, grooves, and weld ends. 

3. Set angle, gate, and globe valves closed to prevent rattling. 

4. Set ball and plug valves open to minimize exposure of functional 

surfaces 

5. Set butterfly valves closed or slightly open. 

6. Block check valves in either closed or open position. 

B. Valves shall be prepared for storage as follows: 

1. Maintain valve end protection. 

2. Store valves indoors and maintain at higher than ambient dew point 

temperature. 

C. A sling shall be used for large valves.  The sling shall be rigged to 

avoid damage to exposed parts.  Hand wheels or stems shall not be used 

as lifting or rigging points. 

PART 2 - PRODUCTS  

2.1 VALVES  

A. Asbestos packing and gaskets are prohibited. 

B. Bronze valves shall be made with dezincification resistant materials.  

Bronze valves made with copper alloy (brass) containing more than 15 

percent zinc shall not be permitted. 

C. Valves in insulated piping shall have 50 mm or DN50 (2 inch) stem 

extensions and extended handles of non-thermal conductive material that 

allows operating the valve without breaking the vapor seal or 

disturbing the insulation.  Memory stops shall be fully adjustable 

after insulation is applied. 

D. Exposed Valves over 65 mm or DN65 (2-1/2 inches) installed at an 

elevation over 3.6 meters (12 feet) shall have a chain-wheel attachment 

to valve hand-wheel, stem, or other actuator. 
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E. Ball valves, pressure regulating valves, gate valves, globe valves, and 

plug valves used to supply potable water shall meet the requirements of 

NSF 61. 

F. Shut-off:  

1. Cold, Hot and Re-circulating Hot Water:  

a. 50 mm or DN50 (2 inches) and smaller: Ball, MSS SP-72, SP-110, 

Ball valve shall be full port three piece or two piece with a 

union design with adjustable stem package.  Threaded stem designs 

are not allowed.  The ball valve shall have a SWP rating of 1035 

kPa (150 psig) and a CWP rating of 4140 kPa (600 psig).  The body 

material shall be Bronze ASTM B584, Alloy C844.  The ends shall 

be soldered. 

b. Less than 100 mm DN100 (4 inches): Butterfly shall have an iron 

body with EPDM seal and aluminum bronze disc.  The butterfly 

valve shall meet MSS SP-67, type I standard.  The butterfly valve 

shall have a SWP rating of 1380 kPa (200 psig).  The valve design 

shall be lug type suitable for bidirectional dead-end service at 

rated pressure.  The body material shall meet ASTM A 536, ductile 

iron.   

c. 100 mm (DN100) (4 inches) and larger:  

1) Class 125, OS&Y, Cast Iron Gate Valve.  The gate valve shall 

meet MSS-SP-70 type I standard.  The gate valve shall have a 

CWP rating of 1380 kPa (200 psig).  The valve materials shall 

meet ASTM A 126, grey iron with bolted bonnet, flanged ends, 

bronze trim, and solid wedge disc.  The gate valve shall be 

gear operated for sizes under 200 mms or DN200 (8 inches) and 

crank operated for sizes 200 mms or DN200 (8 inches) and above 

2) Single flange, ductile iron butterfly valves:  The single 

flanged butterfly valve shall meet the MSS SP-67 standard.  

The butterfly valve shall have a CWP rating of 1380 kPa (200 

psig).  The butterfly valve shall be lug type, suitable for 

bidirectional dead-end service at rated pressure without use 

of downstream flange.  The body material shall comply with 

ASTM A536 ductile iron.  The seat shall be EPDM with stainless 

steel disc and stem. 

3) Grooved end, ductile iron butterfly valves.  The grooved 

butterfly valve shall meet the MSS SP-67 standard.  The 
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grooved butterfly valve shall have a CWP rating of 1380 kPa 

(200 psig).  The valve materials shall be polyamide coated 

ductile iron conforming to ASTM A536 with two piece stainless 

steel stem, EPDM encapsulated ductile iron disc, and EPDM 

seal.  The butterfly valve shall be gear operated 

G. Balancing:  

1. Hot Water Re-circulating, 80 mm or DN80 (3 inches) and smaller 

manual balancing valve shall be of bronze body, brass ball 

construction with glass and carbon filled TFE seat rings and 

designed for positive shutoff.  The manual balancing valve shall 

have differential pressure read-out ports across the valve seat 

area.  The read out ports shall be fitting with internal EPT inserts 

and check valves.  The valve body shall have 8 mm or DN8 NPT (¼” 

NPT) tapped drain and purge port.  The valves shall have memory 

stops that allow the valve to close for service and then reopened to 

set point without disturbing the balance position.  All valves shall 

have calibrated nameplates to assure specific valve settings. 

H. Check:  

1. Check valves less than 80 mm or DN80 (3 inches) and smaller) shall 

be class 125, bronze swing check valves with non metallic Buna-N 

disc.  The check valve shall meet MSS SP-80 Type 4 standard.  The 

check valve shall have a CWP rating of 1380 kPa (200 psig).  The 

check valve shall have a Y pattern horizontal body design with 

bronze body material conforming to ASTM B 62, solder joints, and 

PTFE or TFE disc. 

a. All check valves on the discharge side of submersible sump sumps 

shall have factory installed exterior level and weight with 

sufficient weight to prevent the check valve from hammering 

against the seat when the sump pump stops. 

2.2 WATER PRESSURE REDUCING VALVE AND CONNECTIONS  

A. 80 mm or DN80 (3 inches) or smaller: The pressure reducing valve shall 

consist of a bronze body and bell housing, a separate access cover for 

the plunger, and a bolt to adjust the downstream pressure.  The bronze 

bell housing and access cap shall be threaded to the body and shall not 

require the use of ferrous screws.  The assembly shall be of the 

balanced piston design and shall reduce pressure in both flow and no 
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flow conditions.  The assembly shall be accessible for maintenance 

without having to remove the body from the line.   

B. The regulator shall have a tap for pressure gauge. 

C. The regulator shall have a temperature rating of 100° C (210° F) for 

hot water or hot water return service.  Pressure regulators shall have 

accurate pressure regulation to 6.9-kPa (+/- 1 psig). 

D. Setting: Entering water pressure, discharge pressure, capacity, size, 

and related measurements shall be as shown on the drawings.  

E. Connections Valves and Strainers: shut off valves shall be installed on 

each side of reducing valve and a bypass line equal in size to the 

regulator inlet pipe shall be installed with a normally closed globe 

valve.  A strainer shall be installed on inlet side of, and same size 

as pressure reducing valve. A pressure gage shall be installed on the 

low pressure side of the line.  

2.3 BACKFLOW PREVENTERS  

A. A backflow prevention assembly shall be installed at any point in the 

plumbing system where the potable water supply comes in contact with a 

potential source of contamination.  The backflow prevention assembly 

shall be ASSE 1013 listed and certified. 

B. Reduced pressure backflow preventers shall be installed in the 

following applications. 

1. Water make up to heating systems, cooling tower, chilled water 

system, generators, and similar equipment consuming water. 

2. Water service entrance from loop system. 

3. Power washer 

4. Atmospheric Vacuum Breaker: ASSE 1001 

a. Hose bibs and sinks w/threaded outlets. 

b. Disposers.  

c. Hydrotherapy units. 

d. All kitchen equipment, if not protected by air gap. 

C. The reduced pressure principle backflow prevention assembly shall be 

ASSE listed 1013 with full port OS&Y gate valves and an integral relief 

monitor switch.  The main body and access cover shall be epoxy coated 

duct iron conforming to ASTM A536 grade 4.  The seat ring and check 

valve shall be Noryl (NSF listed).  The stem shall be stainless steel 

conforming to ASTM A276.  The seat disc elastomer shall be EPDM.  The 

checks and the relief valve shall be accessible for maintenance without 
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removing the device from the line.  An epoxy coated wye type strainer 

with flanged connections shall be installed on the inlet. 

D. The atmospheric vacuum breaker shall be ASSE listed 1001.  The main 

body shall be either cast bronze.  All internal polymers shall be NSF 

listed.  The seat disc elastomer shall be silicone.  The device shall 

be accessible for maintenance without removing the device from the 

service line.  The installation shall not be in a concealed or 

inaccessible location or where the venting of water from the device 

during normal operation is deemed objectionable. 

E. The double check detector backflow prevention assembly shall be ASSE 

listed 1048 and supply with full port OS&Y gate valves.  The main body 

and access cover shall be epoxy coated ductile iron conforming to ASTM 

A536 grade.  The seat ring and check valve shall be Noryl (NSF listed).  

The stem shall be stainless steel conforming to ASTM A 276.  The seat 

disc elastomers shall be EPDM.  The first and second check valve shall 

be accessible for maintenance without removing the device from the 

line. 

PART 3 - EXECUTION  

3.1 EXAMINATION   

A. Valve interior shall be examined for cleanliness, freedom from foreign 

matter, and corrosion.  Special packing materials shall be removed, 

such as blocks, used to prevent disc movement during shipping and 

handling. 

B. Valves shall be operated in positions from fully open to fully closed.  

Guides and seats shall be examined and made accessible by such 

operations. 

C. Threads on valve and mating pipe shall be examined for form and 

cleanliness.  

D. Mating flange faces shall be examined for conditions that might cause 

leakage.  Bolting shall be checked for proper size, length, and 

material.  Gaskets shall be verified for proper size and that its 

material composition is suitable for service and free from defects and 

damage. 

E. Do not attempt to repair defective valves; replace with new valves. 
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3.2 VALVE INSTALLATION   

A. Install valves with unions or flanges at each piece of equipment 

arranged to allow service, maintenance, and equipment removal without 

system shutdown. 

B. Valves shall be located for easy access and shall be provide with 

separate support.  Valves shall be accessible with access doors when 

installed inside partitions or above hard ceilings. 

C. Valves shall be installed in horizontal piping with stem at or above 

center of pipe 

D. Valves shall be installed in a position to allow full stem movement. 

E. Check valves shall be installed for proper direction of flow and as 

follows: 

1. Swing Check Valves:  In horizontal position with hinge pin level.  

3.3 ADJUSTING  

 Valve packing shall be adjusted or replaced after piping systems have 

been tested and put into service but before final adjusting and 

balancing.  Replace valves shall be replaced if persistent leaking 

occurs. 

- - E N D - - - 
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SECTION 22 05 41 
NOISE AND VIBRATION CONTROL FOR PLUMBING PIPING AND EQUIPMENT 

PART 1 - GENERAL  

1.1 DESCRIPTION 

 Noise criteria, seismic restraints for equipment, vibration tolerance 

and vibration isolation plumbing work.  

1.2 RELATED WORK 

A. Section 03 30 00, CAST-IN-PLACE CONCRETE: Requirements for concrete 

inertia bases.  

B. Section 13 05 41, SEISMIC RESTRAINT REQUIREMENTS FOR NON-STRUCTURAL 

COMPONENTS: Seismic requirements for non-structural equipment 

C. Section 23 22 13, STEAM AND CONDENSATE HEATING PIPING: Requirements for 

flexible pipe connectors to reciprocating and rotating mechanical 

equipment. 

D. Section 23 73 00, INDOOR CENTRAL-STATION AIR-HANDLING UNITS: 

Requirements for optional Air Handling Unit internal vibration 

isolation. 

E. Section 23 31 00, HVAC DUCTS AND CASINGS: requirements for flexible 

duct connectors, sound attenuators and sound absorbing duct lining. 

F. SECTION 23 05 93, TESTING, ADJUSTING, AND BALANCING FOR HVAC: 

requirements for sound and vibration tests.  

1.3 QUALITY ASSURANCE 

A. Refer to article, QUALITY ASSURANCE in specification Section 23 05 11, 

COMMON WORK RESULTS FOR HVAC AND STEAM GENERATION. 

B. Noise Criteria: 

1. Noise levels in all 8 octave bands due to equipment and duct systems 

shall not exceed following NC levels: 

TYPE OF ROOM NC LEVEL 

Audio Speech Pathology 25 

Audio Suites 25 

Auditoriums, Theaters 35 

Bathrooms and Toilet Rooms 40 

Chapels 35 

Conference Rooms 35 

Corridors (Nurse Stations) 40 

Corridors(Public) 40 
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Dining Rooms, Food Services/ Serving 35 

Examination Rooms 35 

Gymnasiums 50 

Kitchens 50 

Laboratories 45 

Laundries 50 

Lobbies, Waiting Areas 40 

Locker Rooms 50 

Offices, large open (3 or more 
occupants) 

40 

Offices, small private (2 or fewer 
occupants) 

35 

Operating Rooms 40 

Patient Rooms 35 

Phono/ Cardiology 25 

Recreation Rooms 50 

Shops 50 

SPD 35 

Therapeutic Pools 45 

Treatment Rooms 35 

Warehouse 50 

X-Ray & general Work Rooms 40 

 

2. For equipment which has no sound power ratings scheduled on the 

plans, the contractor shall select equipment such that the fore-

going noise criteria, local ordinance noise levels, and OSHA re-

quirements are not exceeded. Selection procedure shall be in 

accordance with ASHRAE Fundamentals Handbook, Chapter 7, Sound and 

Vibration. 

3. An allowance, not to exceed 5db, may be added to the measured value 

to compensate for the variation of the room attenuating effect 

between room test condition prior to occupancy and design condition 

after occupancy which may include the addition of sound absorbing 

material, such as, furniture. This allowance may not be taken after 

occupancy. The room attenuating effect is defined as the difference 
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between sound power level emitted to room and sound pressure level 

in room. 

4. In absence of specified measurement requirements, measure equipment 

noise levels three feet from equipment and at an elevation of maxi-

mum noise generation. 

C. Seismic Restraint Requirements: 

1. Equipment:  

a. All mechanical equipment not supported with isolators external to 

the unit shall be securely anchored to the structure. Such 

mechanical equipment shall be properly supported to resist a 

horizontal force of 50 percent of the weight of the equipment 

furnished.  

b. All mechanical equipment mounted on vibration isolators shall be 

provided with seismic restraints capable of resisting a 

horizontal force of 50 percent of the weight of the equipment 

furnished. 

2. Piping: Refer to specification Section 23 05 11, COMMON WORK RESULTS 

FOR HVAC AND STEAM GENERATION. 

3. Ductwork: Refer to specification Section 23 31 00, HVAC DUCTS AND 

CASINGS. 

D. Allowable Vibration Tolerances for Rotating, Non-reciprocating Equip-

ment: Not to exceed a self-excited vibration maximum velocity of 5 mm 

per second (0.20 inch per second) RMS, filter in, when measured with a 

vibration meter on bearing caps of machine in vertical, horizontal and 

axial directions or measured at equipment mounting feet if bearings are 

concealed. Measurements for internally isolated fans and motors may be 

made at the mounting feet. 

1.4 SUBMITTALS 

A. Submit in accordance with specification Section 01 33 23, SHOP 

DRAWINGS, PRODUCT DATA, AND SAMPLES. 

B. Manufacturer's Literature and Data: 

1. Vibration isolators:  

a. Floor mountings  

b. Hangers  

c. Snubbers  

d. Thrust restraints  

2. Bases. 
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3. Seismic restraint provisions and bolting. 

4. Acoustical enclosures. 

C. Isolator manufacturer shall furnish with submittal load calculations 

for selection of isolators, including supplemental bases, based on 

lowest operating speed of equipment supported.  

D. Seismic Requirements: Submittals are required for all equipment an-

chors, supports and seismic restraints. Submittals shall include 

weights, dimensions, standard connections, and manufacturer's 

certification that all specified equipment will withstand seismic 

Lateral Force requirements as shown on drawings,  

1.5 APPLICABLE PUBLICATIONS 

A. The publications listed below form a part of this specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only. 

B. American Society of Heating, Refrigerating and Air-Conditioning 

Engineers, Inc. (ASHRAE):  

2005....................Fundamentals Handbook, Chapter 7, Sound and 

Vibration 

C. American Society for Testing and Materials (ASTM): 

A123/A123M-02...........Standard Specification for Zinc (Hot-Dip 

Galvanized) Coatings on Iron and Steel Products 

A307-04.................Standard Specification for Carbon Steel Bolts 

and Studs, 60,000 PSI Tensile Strength 

D2240-05................Standard Test Method for Rubber Property - 

Durometer Hardness 

D. Manufacturers Standardization (MSS): 

SP-58-02................Pipe Hangers and Supports-Materials, Design and 

Manufacture 

E. Occupational Safety and Health Administration (OSHA): 

29 CFR 1910.95..........Occupational Noise Exposure 

PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS 

A. Type of isolator, base, and minimum static deflection shall be as 

required for each specific equipment application as recommended by 

isolator or equipment manufacturer but subject to minimum requirements 

indicated herein and in the schedule on the drawings. 
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B. Elastometric Isolators shall comply with ASTM D2240 and be oil 

resistant neoprene with a maximum stiffness of 60 durometer and have a 

straight-line deflection curve. 

C. Uniform Loading: Select and locate isolators to produce uniform loading 

and deflection even when equipment weight is not evenly distributed.  

D. Color code isolators by type and size for easy identification of 

capacity.  

2.2 SEISMIC RESTRAINT REQUIREMENTS FOR EQUIPMENTS 

A. Bolt pad mounted equipment, without vibration isolators, to the floor 

or other support using ASTM A307 standard bolting material. 

B. Floor mounted equipment, with vibration Isolators: Type SS. Where Type 

N isolators are used provide channel frame base horizontal restraints 

bolted to the floor, or other support, on all sides of the equipment 

Size and material required for the base shall be as recommended by the 

isolator manufacturer. 

C. On all sided of suspended equipment, provide bracing for rigid supports 

and provide restraints for resiliently supported equipment. The slack 

cable restraint method, Mason Industries, or equal, is acceptable. 

2.3 VIBRATION ISOLATORS  

A. Floor Mountings: 

1. Double Deflection Neoprene (Type N): Shall include neoprene covered 

steel support plated (top and bottom), friction pads, and necessary 

bolt holes. 

2. Spring Isolators (Type S): Shall be free-standing, laterally stable 

and include acoustical friction pads and leveling bolts. Isolators 

shall have a minimum ratio of spring diameter-to-operating spring 

height of 1.0 and an additional travel to solid equal to 50 percent 

of rated deflection. 

3. Captive Spring Mount for Seismic Restraint (Type SS):  

a. Design mounts to resiliently resist seismic forces in all direc-

tions. Snubbing shall take place in all modes with adjustment to 

limit upward, downward, and horizontal travel to a maximum of 6 

mm (1/4-inch) before contacting snubbers. Mountings shall have a 

minimum rating of one G coefficient of gravity as calculated and 

certified by a registered structural engineer. 

b. All mountings shall have leveling bolts that must be rigidly 

bolted to the equipment. Spring diameters shall be no less than 
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0.8 of the compressed height of the spring at rated load. Springs 

shall have a minimum additional travel to solid equal to 50 

percent of the rated deflection. Mountings shall have ports for 

spring inspection. Provide an all directional neoprene cushion 

collar around the equipment bolt. 

4. Spring Isolators with Vertical Limit Stops (Type SP): Similar to 

spring isolators noted above, except include a vertical limit stop 

to limit upward travel if weight is removed and also to reduce 

movement and spring extension due to wind loads. Provide clearance 

around restraining bolts to prevent mechanical short circuiting.  

5. Pads (Type D), Washers (Type W), and Bushings (Type L): Pads shall 

be felt, cork, neoprene waffle, neoprene and cork sandwich, neoprene 

and fiberglass, neoprene and steel waffle, or reinforced duck and 

neoprene. Washers and bushings shall be reinforced duck and 

neoprene. Size pads for a maximum load of 345 kPa (50 pounds per 

square inch). 

6. Seismic Pad (Type DS): Pads shall be felt, cork neoprene waffle, 

neoprene and cork sandwich, neoprene and fiberglass, neoprene and 

steel waffle, or reinforced duck and neoprene, with steel top plate 

and drilled for an anchor bolt. Washers and bushings shall be 

reinforced duck and neoprene. Size pads for a maximum load of 345 

kPa (50 pounds per square inch). 

B. Hangers: Shall be combination neoprene and springs unless otherwise 

noted and shall allow for expansion of pipe. 

1. Combination Neoprene and Spring (Type H): Vibration hanger shall 

contain a spring and double deflection neoprene element in series. 

Spring shall have a diameter not less than 0.8 of compressed oper-

ating spring height. Spring shall have a minimum additional travel 

of 50 percent between design height and solid height. Spring shall 

permit a 15 degree angular misalignment without rubbing on hanger 

box. 

2. Spring Position Hanger (Type HP): Similar to combination neoprene 

and spring hanger except hanger shall hold piping at a fixed 

elevation during installation and include a secondary adjustment 

feature to transfer load to spring while maintaining same position. 
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3. Neoprene (Type HN): Vibration hanger shall contain a double 

deflection type neoprene isolation element. Hanger rod shall be 

separated from contact with hanger bracket by a neoprene grommet. 

4. Spring (Type HS): Vibration hanger shall contain a coiled steel 

spring in series with a neoprene grommet. Spring shall have a 

diameter not less than 0.8 of compressed operating spring height. 

Spring shall have a minimum additional travel of 50 percent between 

design height and solid height. Spring shall permit a 15 degree 

angular misalignment without rubbing on hanger box. 

5. Hanger supports for piping 50 mm (2 inches) and larger shall have a 

pointer and scale deflection indicator. 

C. Snubbers: Each spring mounted base shall have a minimum of four all-

directional or eight two directional (two per side) seismic snubbers 

that are double acting. Elastomeric materials shall be shock absorbent 

neoprene bridge quality bearing pads, maximum 60 durometer, replaceable 

and have a minimum thickness of 6 mm (1/4 inch). Air gap between hard 

and resilient material shall be not less than 3 mm (1/8 inch) nor more 

than 6 mm (1/4 inch). Restraints shall be capable of withstanding 

design load without permanent deformation. 

D. Thrust Restraints (Type THR): Restraints shall provide a spring element 

contained in a steel frame with neoprene pads at each end attachment. 

Restraints shall have factory preset thrust and be field adjustable to 

allow a maximum movement of 6 mm (1/4 inch) when the fan starts and 

stops. Restraint assemblies shall include rods, angle brackets and 

other hardware for field installation. 

2.4 BASES  

A. Rails (Type R): Design rails with isolator brackets to reduce mounting 

height of equipment and cradle machines having legs or bases that do 

not require a complete supplementary base. To assure adequate 

stiffness, height of members shall be a minimum of 1/12 of longest base 

dimension but not less than 100 mm (4 inches). Where rails are used 

with neoprene mounts for small fans or close coupled pumps, extend 

rails to compensate overhang of housing. 

B. Integral Structural Steel Base (Type B): Design base with isolator 

brackets to reduce mounting height of equipment which require a 

complete supplementary rigid base. To assure adequate stiffness, height 
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of members shall be a minimum of 1/12 of longest base dimension, but 

not less than 100 mm (four inches). 

C. Inertia Base (Type I): Base shall be a reinforced concrete inertia 

base. Pour concrete into a welded steel channel frame, incorporating 

prelocated equipment anchor bolts and pipe sleeves. Level the concrete 

to provide a smooth uniform bearing surface for equipment mounting. 

Provide grout under uneven supports. Channel depth shall be a minimum 

of 1/12 of longest dimension of base but not less than 150 mm (six 

inches). Form shall include 13-mm (1/2-inch) reinforcing bars welded in 

place on minimum of 203 mm (eight inch) centers running both ways in a 

layer 40 mm (1-1/2 inches) above bottom. Use height saving brackets in 

all mounting locations. Weight of inertia base shall be equal to or 

greater than weight of equipment supported to provide a maximum peak-

to-peak displacement of 2 mm (1/16 inch). 

D. Curb Mounted Isolation Base (Type CB): Fabricate from aluminum to fit 

on top of standard curb with overlap to allow water run-off and have 

wind and water seals which shall not interfere with spring action. 

Provide resilient snubbers with 6 mm (1/4 inch) clearance for wind 

resistance. Top and bottom bearing surfaces shall have sponge type 

weather seals. Integral spring isolators shall comply with Spring 

Isolator (Type S) requirements. 

2.5 SOUND ATTENUATING UNITS  

 Refer to specification Section 23 31 00, HVAC DUCTS AND CASINGS. 

2.6 ACOUSTICAL ENCLOSURES IN MECHANICAL ROOMS  

 Provide where shown on the drawings. Enclosures shall be removable and 

sectional, of a size and weight that sections can be readily handled 

with typical lifting and moving equipment available in the equipment 

room. Enclosures must contain access openings, observation ports, 

lights, and ventilation where required for normal operation, 

observation and servicing. 

PART 3 - EXECUTION  

3.1 INSTALLATION 

A. Vibration Isolation: 

1. No metal-to-metal contact will be permitted between fixed and 

floating parts. 

2. Connections to Equipment: Allow for deflections equal to or greater 

than equipment deflections. Electrical, drain, piping connections, 
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and other items made to rotating or reciprocating equipment (pumps, 

compressors, etc.) which rests on vibration isolators, shall be 

isolated from building structure for first three hangers or 

supports. 

3. Common Foundation: Mount each electric motor on same foundation as 

driven machine. Hold driving motor and driven machine in positive 

rigid alignment with provision for adjusting motor alignment and 

belt tension. Bases shall be level throughout length and width. 

Provide shims to facilitate pipe connections, leveling, and bolting. 

4. Provide heat shields where elastomers are subject to temperatures 

over 38 degrees C (l00 degrees F). 

5. Extend bases for pipe elbow supports at discharge and suction 

connections at pumps. Pipe elbow supports shall not short circuit 

pump vibration to structure. 

6. Non-rotating equipment such as heat exchangers and convertors shall 

be mounted on isolation units having the same static deflection as 

the isolation hangers or support of the pipe connected to the 

equipment. 

B. Inspection and Adjustments: Check for vibration and noise transmission 

through connections, piping, ductwork, foundations, and walls. Adjust, 

repair, or replace isolators as required to reduce vibration and noise 

transmissions to specified levels. 

3.2 ADJUSTING  

A. Adjust vibration isolators after piping systems are filled and 

equipment is at operating weight. 

B. Adjust limit stops on restrained spring isolators to mount equipment at 

normal operating height. After equipment installation is complete, 

adjust limit stops so they are out of contact during normal operation. 

C. Attach thrust limits at centerline of thrust and adjust to a maximum of 

1/4inch (6-mm) movement during start and stop. 

D. Adjust active height of spring isolators. 

E. Adjust snubbers according to manufacturer's recommendations. 

F. Adjust seismic restraints to permit free movement of equipment within 

normal mode of operation. 

G. Torque anchor bolts according to equipment manufacturer's 

recommendations to resist seismic forces.  

- - - E N D - - - 
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SELECTION GUIDE FOR VIBRATION ISOLATORS 

EQUIPMENT ON GRADE 20FT FLOOR SPAN 30FT FLOOR SPAN 40FT FLOOR SPAN 50FT FLOOR SPAN 

 BASE 
TYPE 

ISOL 
TYPE 

MIN 
DEFL 

BASE 
TYPE 

ISOL 
TYPE 

MIN 
DEFL 

BASE 
TYPE 

ISOL 
TYPE 

MIN 
DEFL 

BASE 
TYPE 

ISOL 
TYPE 

MIN 
DEFL 

BASE 
TYPE 

ISOL 
TYPE 

MIN 
DEFL 

REFRIGERATION MACHINES 
ABSORPTION --- D --- --- SP 1.0 --- SP 1.0 --- SP 1.7 --- SP 1.7 

PACKAGED HERMETIC --- D --- --- SP 1.0 --- SP 1.7 --- SP 1.7 R SP 2.5 

OPEN CENTRIFUGAL B D --- B SP 1.0 --- SP 1.7 B SP 1.7 B SP 3.5 

RECIPROCATING: 

500 - 750 RPM  --- D --- --- SP 1.7 R SP 1.7 R SP 2.5 R SP 3.5 

751 RPM & OVER --- D --- --- SP 1.0 --- --- 1.7 R SP 2.5 R SP 2.5 

COMPRESSORS AND VACUUM PUMPS 

UP THROUGH 1-1/2 
HP 

--- D,L,
W 

--- ---- D,L,
W 

--- --- D,L,
W 

--- --- D,L,
W 

--- --- D,L,
W 

--- 

2 HP AND OVER: 

500 - 750 RPM --- D --- --- S 1.7 --- S 2.5 --- S 2.5 --- S 2.5 

750 RPM & OVER --- D --- --- S 1.0 --- S 1.7 --- S 2.5 --- S 2.5 

PUMPS 

CLOSE 
COUPLED 

UP TO 
1-1/2 
HP 

--- --- --- --- D,L,
W 

--- --- D,L,
W 

--- --- D,L,
W 

--- --- D,L,
W 

--- 
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EQUIPMENT ON GRADE 20FT FLOOR SPAN 30FT FLOOR SPAN 40FT FLOOR SPAN 50FT FLOOR SPAN 

 BASE 
TYPE 

ISOL 
TYPE 

MIN 
DEFL 

BASE 
TYPE 

ISOL 
TYPE 

MIN 
DEFL 

BASE 
TYPE 

ISOL 
TYPE 

MIN 
DEFL 

BASE 
TYPE 

ISOL 
TYPE 

MIN 
DEFL 

BASE 
TYPE 

ISOL 
TYPE 

MIN 
DEFL 

2 HP 
& 
OVER 

--- --- --- I S 1.0 I S 1.0 I S 1.7 I S 1.7 

 

 

BASE 
MOUNTED 

UP TO 
10 HP 

--- --- --- --- D,L,
W 

--- --- D,L,
W 

--- --- D,L,
W 

--- --- D,L,
W 

--- 

15 HP 
THRU 
40 HP 

I S 1.0 I S 1.0 I S 1.7 I S 1.7 I S 1.7 

50 HP 
& 
OVER 

I S 1.0 I S 1.0 I S 1.7 I S 2.5 I S 2.5 

ROOF VENTILTORS 

ABOVE OCCUPIED AREAS: 

5 HP & OVER --- --- --- CB S 1.0 CB S 1.0 CB S 1.0 CB S 1.0 

CENTRIFUGAL BLOWERS 

UP TO 50 HP: 

UP TO 200 RPM B N 0.3 B S 2.5 B S 2.5 B S 3.5 B S 3.5 

201 - 300 RPM B N 0.3 B S 1.7 B S 2.5 B S 2.5 B S 3.5 

301 - 500 RPM B N 0.3 B S 1.7 B S 1.7 B S 2.5 B S 3.5 

501 RPM & OVER B N 0.3 B S 1.0 B S 1.0 B S 1.7 B S 2.5 

60 HP & OVER: 

UP TO 300 RPM  B S 1.7 I S 2.5 I S 3.5 I S 3.5 I S 3.5 
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EQUIPMENT ON GRADE 20FT FLOOR SPAN 30FT FLOOR SPAN 40FT FLOOR SPAN 50FT FLOOR SPAN 

 BASE 
TYPE 

ISOL 
TYPE 

MIN 
DEFL 

BASE 
TYPE 

ISOL 
TYPE 

MIN 
DEFL 

BASE 
TYPE 

ISOL 
TYPE 

MIN 
DEFL 

BASE 
TYPE 

ISOL 
TYPE 

MIN 
DEFL 

BASE 
TYPE 

ISOL 
TYPE 

MIN 
DEFL 

301 - 500 RPM  B S 1.7 I S 1.7 I S 2.5 I S 3.5 I S 3.5 

501 RPM & OVER B S 1.0 I S 1.7 I S 1.7 I S 2.5 I S 2.5 

                

                

COOLING TOWERS 

UP TO 500 RPM --- --- --- --- SP 1.0 --- SP 1.7 --- SP 2.5 --- SP 3.5 

501 RPM & OVER --- --- --- --- SP 1.0 --- SP 1.0 --- SP 1.7 --- SP 2.5 

INTERNAL COMBUSTION ENGINES 

UP TO 25 HP I N 0.3 I N 0.3 I S 1.7 I S 2.5 I S 2.5 

30 THRU 100 HP I N 0.3 I N 1.7 I S 2.5 I S 3.5 I S 3.5 

125 HP & OVER I N 0.3 I N 2.5 I S 3.5 I S 4.5 I S 4.5 

AIR HANDLING UNIT PACKAGES 

SUSPENDED: 

UP THRU 5 HP --- --- --- --- H 1.0 --- H 1.0 --- H 1.0 --- H 1.0 

7-1/2 HP & OVER: 

UP TO 500 RPM --- --- --- --- H, 
THR 

1.7 --- H, 
THR 

1.7 --- H, 
THR 

1.7 --- H, 
THR 

1.7 

501 RPM & OVER --- --- --- --- H, 
THR 

1.0 --- H, 
THR 

1.0 --- H,TH
R 

1.7 --- H,TH
R 

1.7 

FLOOR MOUNTED: 

UP THRU 5 HP --- D --- --- S 1.0 --- S 1.0 --- S 1.0 --- S 1.0 
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EQUIPMENT ON GRADE 20FT FLOOR SPAN 30FT FLOOR SPAN 40FT FLOOR SPAN 50FT FLOOR SPAN 

 BASE 
TYPE 

ISOL 
TYPE 

MIN 
DEFL 

BASE 
TYPE 

ISOL 
TYPE 

MIN 
DEFL 

BASE 
TYPE 

ISOL 
TYPE 

MIN 
DEFL 

BASE 
TYPE 

ISOL 
TYPE 

MIN 
DEFL 

BASE 
TYPE 

ISOL 
TYPE 

MIN 
DEFL 

7-1/2 HP & OVER: 

UP TO 500 RPM --- D --- R S, 
THR 

1.7 R S, 
THR 

1.7 R S, 
THR 

1.7 R S, 
THR 

1.7 

501 RPM & OVER --- D --- --- S, 
THR 

1.0 --- S, 
THR 

1.0 R S, 
THR 

1.7 R S, 
THR 

1.7 

IN-LINE CENTRIFUGAL AND VANE AXIAL FANS, FLOOR MOUNTED: (APR 9) 

UP THRU 50 HP: 

UP TO 300 RPM --- D --- R S 2.5 R S 2.5 R S 2.5 R S 3.5 

301 - 500 RPM --- D --- R S 1.7 R S 1.7 R S 2.5 R S 2.5 

501 - & OVER --- D --- --- S 1.0 --- S 1.0 R S 1.7 R S 2.5 

60 HP AND OVER: 

301 - 500 RPM R S 1.0 R S 1.7 R S 1.7 R S 2.5 R S 3.5 

501 RPM & OVER R S 1.0 R S 1.7 R S 1.7 R S 1.7 R S 2.5 

NOTES: 

1. Edit the Table above to suit where isolator, other than those shown, are used, such as for seismic restraints and 
position limit stops. 

2. For suspended floors lighter than 100 mm (4 inch) thick concrete, select deflection requirements from next higher 
span. 

3. For separate chiller building on grade, pump isolators may be omitted. 

4. Direct bolt fire pumps to concrete base. Provide pads (D) for domestic water booster pump package. 

5. For projects in seismic areas, use only SS & DS type isolators and snubbers. 

6. For floor mounted in-line centrifugal blowers (ARR 1): use "B" type in lieu of "R" type base. 

7. Suspended: Use "H" isolators of same deflection as floor mounted. 
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SECTION 22 07 11 
PLUMBING INSULATION 

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

A. Field applied insulation for thermal efficiency and condensation 

control for  

1. Plumbing piping and equipment. 

B. Definitions  

1. ASJ: All service jacket, white finish facing or jacket.  

2. Air conditioned space: Space having air temperature and/or humidity 

controlled by mechanical equipment.  

3. Cold: Equipment, piping handling media at design temperature of 16 

degrees C (60 degrees F) or below.  

4. Concealed: piping above ceilings and in chases, and pipe spaces.  

5. Exposed: Piping, and equipment exposed to view in finished areas 

including mechanical, Boiler Plant and electrical equipment rooms or 

exposed to outdoor weather. Attics and crawl spaces where air 

handling units are located are considered to be mechanical rooms. 

Shafts, chases, unfinished attics, crawl spaces and pipe basements 

are not considered finished areas. 

6. FSK: Foil-scrim-kraft facing.  

7. Hot: plumbing equipment or piping handling media above 41 degrees C 

(105 degrees F); 8. Density: kg/m3 - kilograms per cubic meter (Pcf 

- pounds per cubic foot).  

8. Thermal conductance: Heat flow rate through materials. 

a. Flat surface: Watt per square meter (BTU per hour per square 

foot).  

b. Pipe or Cylinder: Watt per square meter (BTU per hour per linear 

foot).  

9. Thermal Conductivity (k): Watt per meter, per degree C (BTU per inch 

thickness, per hour, per square foot, per degree F temperature 

difference). 

10. R: Pump recirculation. 

11. CW: Cold water. 

12. HW: Hot water. 

13. PVDC: Polyvinylidene chloride vapor retarder jacketing, white. 
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1.2 RELATED WORK  

A. Section 07 84 00, FIRESTOPPING: Mineral fiber and bond breaker behind 

sealant.  

B. Section 22 05 19, METERS AND GAGES FOR PLUMBING PIPING and Section 22 

05 23, GENERAL-DUTY VALVES FOR PLUMBING PIPING: Hot and cold water 

piping. 

1.3 QUALITY ASSURANCE  

A. Refer to article QUALITY ASSURANCE,  

B. Criteria:  

1. Test methods: ASTM E84, UL 723, or NFPA 255.  

2. Specified k factors are at 24 degrees C (75 degrees F) mean 

temperature unless stated otherwise. Where optional thermal 

insulation material is used, select thickness to provide thermal 

conductance no greater than that for the specified material. For 

pipe, use insulation manufacturer's published heat flow tables. For 

domestic hot water supply and return, run out insulation and 

condensation control insulation, no thickness adjustment need be 

made.  

3. All materials shall be compatible and suitable for service 

temperature, and shall not contribute to corrosion or otherwise 

attack surface to which applied in either the wet or dry state.  

C. Every package or standard container of insulation or accessories 

delivered to the job site for use must have a manufacturer's stamp or 

label giving the name of the manufacturer and description of the 

material.  

1.4 SUBMITTALS  

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT 

DATA, AND SAMPLES. 

B. Shop Drawings:  

1. All information, clearly presented, shall be included to determine 

compliance with drawings and specifications and ASTM, federal and 

military specifications. 

a. Insulation materials: Specify each type used and state surface 

burning characteristics.  

b. Insulation facings and jackets: Each type used. Make it clear 

that white finish will be furnished for exposed equipment.  

c. Insulation accessory materials: Each type used.  
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d. Manufacturer's installation and fitting fabrication instructions 

for flexible unicellular insulation.  

e. Make reference to applicable specification paragraph numbers for 

coordination.  

C. Samples:  

1. Each type of insulation: Minimum size 100 mm (4 inches) square for 

board/block/ blanket; 150 mm (6 inches) long, full diameter for 

round types.  

2. Each type of facing and jacket: Minimum size 100 mm (4 inches 

square).  

3. Each accessory material: Minimum 120 ML (4 ounce) liquid container 

or 120 gram (4 ounce) dry weight for adhesives / cement / mastic. 

1.5 STORAGE AND HANDLING OF MATERIAL 

 Store materials in clean and dry environment, pipe covering jackets 

shall be clean and unmarred. Place adhesives in original containers. 

Maintain ambient temperatures and conditions as required by printed 

instructions of manufacturers of adhesives, mastics and finishing 

cements.  

1.6 APPLICABLE PUBLICATIONS  

A. The publications listed below form a part of this specification to the 

extent referenced. The publications are referenced in the text by basic 

designation only.  

B. Federal Specifications (Fed. Spec.):  

L-P-535E (2)-91.........Plastic Sheet (Sheeting): Plastic Strip; Poly 

(Vinyl Chloride) and Poly (Vinyl Chloride - 

Vinyl Acetate), Rigid. 

C. Military Specifications (Mil. Spec.):  

MIL-A-3316C (2)-90......Adhesives, Fire-Resistant, Thermal Insulation 

MIL-A-24179A (1)-87.....Adhesive, Flexible Unicellular-Plastic 

Thermal Insulation  

MIL-C-19565C (1)-88.....Coating Compounds, Thermal Insulation, Fire-and 

Water-Resistant, Vapor-Barrier 

MIL-C-20079H-87.........Cloth, Glass; Tape, Textile Glass; and Thread, 

Glass and Wire-Reinforced Glass  
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D. American Society for Testing and Materials (ASTM):  

A167-99.................Standard Specification for Stainless and 

Heat-Resisting Chromium-Nickel Steel Plate, 

Sheet, and Strip  

B209-04.................Standard Specification for Aluminum and 

Aluminum-Alloy Sheet and Plate  

C411-97.................Standard test method for Hot-Surface 

Performance of High-Temperature Thermal 

Insulation  

C449-00.................Standard Specification for Mineral Fiber 

Hydraulic-Setting Thermal Insulating and 

Finishing Cement 

C533-04.................Standard Specification for Calcium Silicate 

Block and Pipe Thermal Insulation  

C534-05.................Standard Specification for Preformed Flexible 

Elastomeric Cellular Thermal Insulation in 

Sheet and Tubular Form 

C547-06.................Standard Specification for Mineral Fiber pipe 

Insulation  

C552-03.................Standard Specification for Cellular Glass 

Thermal Insulation 

C553-02.................Standard Specification for Mineral Fiber 

Blanket Thermal Insulation for Commercial and 

Industrial Applications 

C585-90.................Standard Practice for Inner and Outer Diameters 

of Rigid Thermal Insulation for Nominal Sizes 

of Pipe and Tubing (NPS System) R (1998) 

C612-04.................Standard Specification for Mineral Fiber Block 

and Board Thermal Insulation 

C1126-04................Standard Specification for Faced or Unfaced 

Rigid Cellular Phenolic Thermal Insulation  

C1136-06................Standard Specification for Flexible, Low 

Permeance Vapor Retarders for Thermal 

Insulation 

D1668-97a (2006)........Standard Specification for Glass Fabrics (Woven 

and Treated) for Roofing and Waterproofing  
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E84-06..................Standard Test Method for Surface Burning 

Characteristics of Building  

Materials 

E119-05a................Standard Test Method for Fire Tests of Building 

Construction and Materials  

E136-04.................Standard Test Methods for Behavior of Materials 

in a Vertical Tube Furnace at 750 degrees C 

(1380 F) 

E. National Fire Protection Association (NFPA):  

101-06..................Life Safety Code 

251-06..................Standard methods of Tests of Fire Endurance of 

Building Construction Materials 

255-06..................Standard Method of tests of Surface Burning 

Characteristics of Building Materials 

F. Underwriters Laboratories, Inc (UL): 

723.....................UL Standard for Safety Test for Surface Burning 

Characteristics of Building Materials with 

Revision of 08/03 

G. Manufacturer’s Standardization Society of the Valve and Fitting 

Industry (MSS): 

SP58-2002...............Pipe Hangers and Supports Materials, Design, 

and Manufacture 

PART 2 - PRODUCTS  

2.1 MINERAL FIBER  

A. ASTM C547 (Pipe Fitting Insulation and Preformed Pipe Insulation), 

Class 1, k = 0.037 (0.26) for use at temperatures 230 degrees C (450 

degrees F). 

2.2 CELLULAR GLASS CLOSED-CELL 

A. Comply with Standard ASTM C177, C518, density 120 kg/m3 (7.5 pcf) 

nominal, k = 0.033 (0.29) at 0 degrees C (75 degrees F). 

B. Pipe insulation for temperatures up to 200 degrees C (400 degrees F). 

2.3 POLYISOCYANURATE CLOSED-CELL RIGID 

A. Preformed (fabricated) pipe insulation, ASTM C591, type IV, 

K=0.027(0.19), for use at temperatures up to 149 degree C (300 degree 

F) with factory applied PVDC or all service jacket vapor retarder with 

polyvinyl chloride premolded fitting covers. 
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B. Equipment insulation, ASTM C 591,type IV, K=0.027(0.19), for use at 

temperatures up to 149 degrees C (300 degrees F) with PVDC or all 

service jacket vapor retarder jacket. 

2.4 FLEXIBLE ELASTOMERIC CELLULAR THERMAL 

A. ASTM C177, C518, k = 0.039 Watt per meter, per degree C (0.27), at 24 

degrees C (75 degrees F), flame spread not over 25, smoke developed not 

over 50, for temperatures from minus 4 degrees C (40 degrees F) to 93 

degrees C (200 degrees F). No jacket required.  

2.5 CALCIUM SILICATE 

A. Preformed pipe Insulation: ASTM C533, Type I and Type II with indicator 

denoting asbestos-free material. 

B. Premolded Pipe Fitting Insulation: ASTM C533, Type I and Type II with 

indicator denoting asbestos-free material.  

C. Equipment Insulation: ASTM C533, Type I and Type II 

D. Characteristics: 

 

Insulation Characteristics 

ITEMS TYPE I TYPE II 

Temperature, maximum degrees C 

(degrees F) 

649 (1200) 927 (1700) 

Density (dry), Kg/m3 (lb/ ft3) 232 (14.5) 288 (18) 

Thermal conductivity: 

Min W/ m K (Btu in/h ft2 degrees F)@ 

mean temperature of 93 degrees C 

(200 degrees F) 

 

0.059 

(0.41) 

 

 

0.078 

(0.540) 

Surface burning characteristics: 

Flame spread Index, Maximum 

 

0 

 

0 

Smoke Density index, Maximum 0 0 

 

2.6 INSULATION FACINGS AND JACKETS 

A. Vapor Retarder, higher strength with low water permeance = 0.02 or less 

perm rating, Beach puncture 50 units for insulation facing on exposed 

equipment, and for pipe insulation jackets. Facings and jackets shall 

be all service type (ASJ) or PVDC Vapor Retarder jacketing.  

B. ASJ jacket shall be white kraft bonded to 0.025 mm (1 mil) thick 

aluminum foil, fiberglass reinforced, with pressure sensitive adhesive 
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closure. Comply with ASTM C1136. Beach puncture 5 units, Suitable for 

painting without sizing. Jackets shall have minimum 40 mm (1-1/2 inch) 

lap on longitudinal joints and minimum 100 mm (4 inch) butt strip on 

end joints. Butt strip material shall be same as the jacket. Lap and 

butt strips shall be self-sealing type with factory-applied pressure 

sensitive adhesive. 

C. Vapor Retarder medium strength with low water vapor permeance of 0.02 

or less perm rating), Beach puncture 25 units: Foil-Scrim-Kraft (FSK) 

or PVDC vapor retarder jacketing type for concealed equipment.  

D. Glass Cloth Jackets: Presized, minimum 0.18 kg per square meter (7.8 

ounces per square yard), 2000 kPa (300 psig) bursting strength with 

integral vapor retarder where required or specified. Weather proof if 

utilized for outside service. 

E. Factory composite materials may be used provided that they have been 

tested and certified by the manufacturer. 

F. Pipe fitting insulation covering (jackets): Fitting covering shall be 

premolded to match shape of fitting and shall be polyvinyl chloride 

(PVC) conforming to Fed Spec L-P-335, composition A, Type II Grade GU, 

and Type III, minimum thickness 0.7 mm (0.03 inches). Provide color 

matching vapor retarder pressure sensitive tape. 

G. Aluminum Jacket-Piping systems and circular breeching and stacks: ASTM 

B209, 3003 alloy, H-14 temper, 0.6 mm (0.023 inch) minimum thickness 

with locking longitudinal joints. Jackets for elbows, tees and other 

fittings shall be factory-fabricated to match shape of fitting and of 

0.6 mm (0.024) inch minimum thickness aluminum.  Fittings shall be of 

same construction as straight run jackets but need not be of the same 

alloy.  Factory-fabricated stainless steel bands shall be installed on 

all circumferential joints. Bands shall be 20 mm (0.75 inch) wide on 

450 mm (18 inch) centers. System shall be weatherproof if utilized for 

outside service. 

H. Aluminum jacket-Rectangular breeching: ASTM B209, 3003 alloy, H-14 

temper, 0.5 mm (0.020 inches) thick with 32 mm (1-1/4 inch) 

corrugations or 0.8 mm (0.032 inches) thick with no corrugations. 

System shall be weatherproof if used for outside service. 

2.7 PIPE COVERING PROTECTION SADDLES 

A. Cold pipe support: Premolded pipe insulation 180 degrees (half-shells) 

on bottom half of pipe at supports. Material shall be cellular glass or 
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high density Polyisocyanurate insulation of the same thickness as 

adjacent insulation. Density of Polyisocyanurate insulation shall be a 

minimum of 48 kg/m3 (3.0 pcf). 

Nominal Pipe Size and Accessories Material (Insert Blocks) 

Nominal Pipe Size mm (inches) Insert Blocks mm (inches) 

Up through 125 (5) 150 (6) long 

150 (6) 150 (6) long 

200 (8), 250 (10), 300 (12) 225 (9) long 

350 (14), 400 (16) 300 (12) long 

450 through 600 (18 through 24) 350 (14) long 

 

B. Warm or hot pipe supports: Premolded pipe insulation (180 degree half-

shells) on bottom half of pipe at supports.  Material shall be high 

density Polyisocyanurate (for temperatures up to 149 degrees C [300 

degrees F]), cellular glass or calcium silicate.  Insulation at 

supports shall have same thickness as adjacent insulation.  Density of 

Polyisocyanurate insulation shall be a minimum of 48 kg/m3 (3.0 pcf). 

C. Boiler Plant Pipe supports: MSS SP58, Type 39. Apply at all pipe 

support points, except where MSS SP58, Type 3 pipe clamps provided as 

part of the support system.  

2.8 ADHESIVE, MASTIC, CEMENT 

A. Mil. Spec. MIL-A-3316, Class 1: Jacket and lap adhesive and protective 

finish coating for insulation.  

B. Mil. Spec. MIL-A-3316, Class 2: Adhesive for laps and for adhering 

insulation to metal surfaces.  

C. Mil. Spec. MIL-A-24179, Type II Class 1: Adhesive for installing 

flexible unicellular insulation and for laps and general use.  

D. Mil. Spec. MIL-C-19565, Type I: Protective finish for outdoor use.  

E. Mil. Spec. MIL-C-19565, Type I or Type II: Vapor barrier compound for 

indoor use.  

F. ASTM C449: Mineral fiber hydraulic-setting thermal insulating and 

finishing cement.  

G. Other: Insulation manufacturers' published recommendations.  
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2.9 MECHANICAL FASTENERS 

A. Pins, anchors: Welded pins, or metal or nylon anchors with tin-coated 

or fiber washer, or clips. Pin diameter shall be as recommended by the 

insulation manufacturer.  

B. Staples: Outward clinching monel or stainless steel.  

C. Wire: 1.3 mm thick (18 gage) soft annealed galvanized or 1.9 mm (14 

gage) copper clad steel or nickel copper alloy.  

D. Bands: 20 mm (3/4 inch) nominal width, brass, galvanized steel, 

aluminum or stainless steel. 

2.10 REINFORCEMENT AND FINISHES  

A. Glass fabric, open weave: ASTM D1668, Type III (resin treated) and Type 

I (asphalt treated).  

B. Glass fiber fitting tape: Mil. Spec MIL-C-20079, Type II, Class 1. 

C. Tape for Flexible Elastomeric Cellular Insulation: As recommended by 

the insulation manufacturer.  

D. Hexagonal wire netting: 25 mm (one inch) mesh, 0.85 mm thick (22 gage) 

galvanized steel.  

E. Corner beads: 50 mm (2 inch) by 50 mm (2 inch), 0.55 mm thick (26 gage) 

galvanized steel; or, 25 mm (1 inch) by 25 mm (1 inch), 0.47 mm thick 

(28 gage) aluminum angle adhered to 50 mm (2 inch) by 50 mm (2 inch) 

Kraft paper. 

F. PVC fitting cover: Fed. Spec L-P-535, Composition A, 11-86 Type II, 

Grade GU, with Form B Mineral Fiber insert, for media temperature 4 

degrees C (40 degrees F) to 121 degrees C (250 degrees F). Below 4 

degrees C (40 degrees F) and above 121 degrees C (250 degrees F). 

Provide double layer insert. Provide color matching vapor barrier 

pressure sensitive tape. 

2.11 FIRESTOPPING MATERIAL 

 Other than pipe insulation, refer to Section 07 84 00 FIRESTOPPING. 

2.12 FLAME AND SMOKE 

 Unless shown otherwise all assembled systems shall meet flame spread 25 

and smoke developed 50 rating as developed under ASTM, NFPA and UL 

standards and specifications. See paragraph 1.3 "Quality Assurance". 

PART 3 - EXECUTION 

3.1 GENERAL REQUIREMENTS  

A. Required pressure tests of piping joints and connections shall be 

completed and the work approved by the COTR for application of 
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insulation. Surface shall be clean and dry with all foreign materials, 

such as dirt, oil, loose scale and rust removed.  

B. Except for specific exceptions, insulate entire specified equipment, 

piping (pipe, fittings, valves, accessories). Insulate each pipe 

individually. Do not use scrap pieces of insulation where a full length 

section will fit.  

C. Insulation materials shall be installed in a first class manner with 

smooth and even surfaces, with jackets and facings drawn tight and 

smoothly cemented down at all laps. Insulation shall be continuous 

through all sleeves and openings. Vapor retarders shall be continuous 

and uninterrupted throughout systems with operating temperature 16 

degrees C (60 degrees F) and below.  Lap and seal vapor barrier over 

ends and exposed edges of insulation. Anchors, supports and other metal 

projections through insulation on cold surfaces shall be insulated and 

vapor sealed for a minimum length of 150 mm (6 inches).  

D. Install vapor stops at all insulation terminations on either side of 

valves, pumps and equipment and particularly in straight lengths of 

pipe insulation. 

E. Insulation on hot piping and equipment shall be terminated square at 

items not to be insulated, access openings and nameplates. Cover all 

exposed raw insulation with white sealer or jacket material.  

F. Protect all insulations outside of buildings with aluminum jacket using 

lock joint or other approved system for a continuous weather tight 

system.  Access doors and other items requiring maintenance or access 

shall be removable and sealable. 

G. Plumbing work not to be insulated:  

1. Piping and valves of fire protection system.  

2. Chromium plated brass piping.  

3. Water piping in contact with earth.  

4. Piping in pipe basement serving wall hydrants.  

5. Small horizontal cold water branch runs in partitions to individual 

fixtures may be without insulation for maximum distance of 900 mm (3 

feet).  

6. Distilled water piping.  

H. Apply insulation materials subject to the manufacturer's recommended 

temperature limits. Apply adhesives, mastic and coatings at the 

manufacturer's recommended minimum coverage. 
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I. Elbows, flanges and other fittings shall be insulated with the same 

material as is used on the pipe straights. The elbow/ fitting 

insulation shall be field-fabricated, mitered or factory prefabricated 

to the necessary size and shape to fit on the elbow/ fitting. Use of 

polyurethane spray-foam to fill a PVC elbow jacket is prohibited on 

cold applications. 

J. Firestop Pipe insulation: 

1. Provide firestopping insulation at fire and smoke barriers through 

penetrations. Fire stopping insulation shall be UL listed as defines 

in Section 07 84 00, FIRESTOPPING. 

2. Pipe penetrations requiring fire stop insulation including, but not 

limited to the following: 

a. Pipe risers through floors 

b. Pipe or duct chase walls and floors 

c. Smoke partitions 

d. Fire partitions 

K. Provide metal jackets over insulation as follows: 

a. All piping exposed to outdoor weather. 

b. Piping exposed in building, within 1800 mm (6 feet) of the floor, 

that connects to sterilizers, kitchen and laundry equipment. Jackets 

may be applied with pop rivets. Provide aluminum angle ring 

escutcheons at wall, ceiling or floor penetrations. 

c. A 50 mm (2 inch) overlap is required at longitudinal and 

circumferential joints. 

3.2 INSULATION INSTALLATION 

A. Molded Mineral Fiber Pipe and Tubing Covering:  

1. Fit insulation to pipe, aligning longitudinal joints. Seal 

longitudinal joint laps and circumferential butt strips by rubbing 

hard with a nylon sealing tool to assure a positive seal. Staples 

may be used to assist in securing insulation. Seal all vapor 

retarder penetrations on cold piping with a generous application of 

vapor barrier mastic. Provide inserts and install with metal 

insulation shields at outside pipe supports. Install freeze 

protection insulation over heating cable. 
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2. Contractor's options for fitting, flange and valve insulation:  

a. Insulating and finishing cement for sizes less than 100 mm (4 

inches) operating at surface temperature of 16 degrees C (61 

degrees F) or more.  

b. Factory premolded, one piece PVC covers with mineral fiber, (Form 

B), inserts. Provide two insert layers for pipe temperatures 

below 4 degrees C (40 degrees F), or above 121 degrees C (250 

degrees F). Secure first layer of insulation with twine. Seal 

seam edges with vapor barrier mastic and secure with fitting 

tape.  

c. Factory molded, ASTM C547 or field mitered sections, joined with 

adhesive or wired in place. For hot piping finish with a 

smoothing coat of finishing cement. For cold fittings, 16 degrees 

C (60 degrees F) or less, vapor seal with a layer of glass 

fitting tape imbedded between two 2 mm (1/16 inch) coats of vapor 

barrier mastic.  

d. Fitting tape shall extend over the adjacent pipe insulation and 

overlap on itself at least 50 mm (2 inches). 

3. Nominal thickness in millimeters and inches specified in table 

below, for piping above ground: 

Nominal Thickness of Molded Mineral Fiber Insulation 

Nominal Pipe Size, 
millimeters (inches): 

25 

(1) & 
below 

32- 75 
(1-1/4- 
3)  

100-150 

 (4-6) 

200 

(8) and 
above 

a. Domestic cold  15 (0.5) 15(0. 5) 15(0.5) 15 (0.5) 

b. Roof drain conductor 
piping  

N/A 25(1. 0) 25(1.0) 25 (1.0) 

c. Domestic hot water 
supply and return 

15 (0.5) 20(0.75) 25 
(1.0) 

40 (1.5) 

 

 

 
4. Condensation control insulation: Minimum 20 mm (0.75 inch) thick for 

all pipe sizes. 

a. Plumbing piping as follows: 

1) Body of roof and overflow drains horizontal runs and offsets 

(including elbows) of interior downspout piping in all areas 

above pipe basement. 
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2) Waste piping from electric water coolers and icemakers to 

drainage system. 

3) Waste piping located above basement floor from ice making and 

film developing equipment and air handling units, from fixture 

(including trap) to main vertical waste pipe. 

4) Cold water piping. 

5. Condensation control insulation: Minimum 20 mm (0.75 inch) thick for 

all pipe sizes. 

a. Plumbing piping as follows: 

1) Body of roof and overflow drains and horizontal runs and 

offsets (including elbows) of interior downspout piping in all 

areas above pipe basement. 

2) Waste piping from electric water coolers to drainage system. 

3) Waste piping located above basement floor from ice making and 

film developing equipment and air handling units, from fixture 

(including trap) to main vertical waste pipe. 

4) Cold Water Piping. 

B. Flexible Elastomeric Cellular Thermal Insulation:  

1. Apply insulation and fabricate fittings in accordance with the 

manufacturer's installation instructions and finish with two coats 

of weather resistant finish as recommended by the insulation 

manufacturer.  

2. Pipe and tubing insulation:  

a. Use proper size material. Do not stretch or strain insulation. 

b. To avoid undue compression of insulation, provide cork stoppers 

or wood inserts at supports as recommended by the insulation 

manufacturer. Insulation shields are specified under Section 

22 05 11, COMMON WORK RESULTS FOR PLUMBING. 

c. Where possible, slip insulation over the pipe or tubing prior to 

connection, and seal the butt joints with adhesive. Where the 

slip-on technique is not possible, slit the insulation and apply 

it to the pipe sealing the seam and joints with contact adhesive. 

Optional tape sealing, as recommended by the manufacturer, may be 

employed. Make changes from mineral fiber insulation in a 

straight run of pipe, not at a fitting. Seal joint with tape.  
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3. Apply sheet insulation to flat or large curved surfaces with 100 

percent adhesive coverage. For fittings and large pipe, apply 

adhesive to seams only.  

4. Pipe insulation: nominal thickness in millimeters (inches as 

specified in table below for piping above ground: 

 

Nominal Thickness of Flexible Elastomeric Cellular Insulation 

Nominal Pipe Size  
millimeters (inches) 

25 (1) 
& below 

32-75  
(1 1/4-
3) 

100-150 
(4-6) 

200 
(8) 

1. Domestic cold 15 
(0.50) 

15 (0. 
5) 

15 
(0.5) 

15 
(0.5) 

2. Domestic hot water supply 

and return 
15 
(0.50) 

20 
(0.75) 

25 
(1.0) 

40 
(1.50) 

 

- - - E N D - - - 
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SECTION 22 08 00 
COMMISSIONING OF PLUMBING SYSTEMS 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. The requirements of this Section apply to all sections of Division 22.  

B. This project will have selected building systems commissioned.  The 

complete list of equipment and systems to be commissioned are specified 

in Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS.  The 

commissioning process, which the Contractor is responsible to execute, 

is defined in Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS.  A 

Commissioning Agent (CxA) appointed by the Department of Veterans 

Affairs will manage the commissioning process. 

1.2 RELATED WORK 

A. Section 01 00 00 GENERAL REQUIREMENTS. 

B. Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS. 

C. Section 01 33 23 SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES. 

1.3 SUMMARY 

A. This Section includes requirements for commissioning plumbing systems, 

subsystems and equipment.  This Section supplements the general 

requirements specified in Section 01 91 00 GENERAL COMMISSIONING 

REQUIREMENTS. 

B. The commissioning activities have been developed to support the VA 

requirements to meet guidelines for Federal Leadership in 

Environmental, Energy, and Economic Performance.   

C. The commissioning activities have been developed to support the United 

States Green Building Council (USGBC) LEED™ rating program and to 

support delivery of project performance in accordance with the Contract 

Documents developed with the approval of the VA. 

1. Commissioning activities and documentation for the LEED™ section on 

“Energy and Atmosphere” prerequisite of “Fundamental Building 

Systems Commissioning”. 

2. Commissioning activities and documentation for the LEED™ section on 

“Energy and Atmosphere” requirements for the “Enhanced Building 

System Commissioning” credit.  
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3. Activities and documentation for the LEED™ section on “Measurement 

and Verification” requirements for the Measurement and Verification 

credit. 

D. Refer to Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS for more 

specifics regarding processes and procedures as well as roles and 

responsibilities for all Commissioning Team members. 

1.4 DEFINITIONS 

 Refer to Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS for 

definitions.   

1.5 COMMISSIONED SYSTEMS 

A. Commissioning of a system or systems specified in this Division is part 

of the construction process. Documentation and testing of these 

systems, as well as training of the VA’s Operation and Maintenance 

personnel, is required in cooperation with the VA and the Commissioning 

Agent.   

B. The following Plumbing systems will be commissioned: 

1. Domestic Hot Water Systems (Domestic water heaters, , hot water 

circulating pumps and motors, controls, combustion 

burners/fans/motors). 

2. Sewage Ejection Pumps (Sump level controls, pump alternator, alarms 

and alarm panel, pumps and motors). 

3. Storm Sump Pumps (Sump level controls, pump alternator, alarms and 

alarm panel, pumps and motors). 

1.6 SUBMITTALS 

A. The commissioning process requires review of selected Submittals.  The 

Commissioning Agent will provide a list of submittals that will be 

reviewed by the Commissioning Agent.  This list will be reviewed and 

approved by the VA prior to forwarding to the Contractor.  Refer to 

Section 01 33 23 SHOP DRAWINGS, PRODUCT DATA, and SAMPLES for further 

details.   

B. The commissioning process requires Submittal review simultaneously with 

engineering review. Specific submittal requirements related to the 

commissioning process are specified in Section 01 91 00 GENERAL 

COMMISSIONING REQUIREMENTS.   
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PART 2 - PRODUCTS (NOT USED) 

PART 3 - EXECUTION 

3.1 PRE-FUNCTIONAL CHECKLISTS 

 The Contractor shall complete Pre-Functional Checklists to verify 

systems, subsystems, and equipment installation is complete and systems 

are ready for Systems Functional Performance Testing.  The 

Commissioning Agent will prepare Pre-Functional Checklists to be used 

to document equipment installation.  The Contractor shall complete the 

checklists.  Completed checklists shall be submitted to the VA and to 

the Commissioning Agent for review.  The Commissioning Agent may spot 

check a sample of completed checklists.  If the Commissioning Agent 

determines that the information provided on the checklist is not 

accurate, the Commissioning Agent will return the marked-up checklist 

to the Contractor for correction and resubmission.  If the 

Commissioning Agent determines that a significant number of completed 

checklists for similar equipment are not accurate, the Commissioning 

Agent will select a broader sample of checklists for review.  If the 

Commissioning Agent determines that a significant number of the broader 

sample of checklists is also inaccurate, all the checklists for the 

type of equipment will be returned to the Contractor for correction and 

resubmission.  Refer to SECTION 01 91 00 GENERAL COMMISSIONING 

REQUIREMENTS for submittal requirements for Pre-Functional Checklists, 

Equipment Startup Reports, and other commissioning documents. 

3.2 CONTRACTORS TESTS 

 Contractor tests as required by other sections of Division 22 shall be 

scheduled and documented in accordance with Section 01 00 00 GENERAL 

REQUIREMENTS.  The Commissioning Agent will witness selected Contractor 

tests.  Contractor tests shall be completed prior to scheduling Systems 

Functional Performance Testing.   

3.3 SYSTEMS FUNCTIONAL PERFORMANCE TESTING:   

 The Commissioning Process includes Systems Functional Performance 

Testing that is intended to test systems functional performance under 

steady state conditions, to test system reaction to changes in 

operating conditions, and system performance under emergency 

conditions.  The Commissioning Agent will prepare detailed Systems 

Functional Performance Test procedures for review and approval by the 
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COTR.  The Contractor shall review and comment on the tests prior to 

approval.  The Contractor shall provide the required labor, materials, 

and test equipment identified in the test procedure to perform the 

tests.  The Commissioning Agent will witness and document the testing.  

The Contractor shall sign the test reports to verify tests were 

performed.  See Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS, 

for additional details. 

3.4 TRAINING OF VA PERSONNEL 

 Training of the VA operation and maintenance personnel is required in 

cooperation with the COTR and Commissioning Agent.  Provide competent, 

factory authorized personnel to provide instruction to operation and 

maintenance personnel concerning the location, operation, and 

troubleshooting of the installed systems.  The instruction shall be 

scheduled in coordination with the COTR after submission and approval 

of formal training plans.   Refer to Section 01 91 00 GENERAL 

COMMISSIONING REQUIREMENTS and Division 22 Sections for additional 

Contractor training requirements. 

----- END ----- 
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SECTION 22 11 00 
FACILITY WATER DISTRIBUTION 

PART 1 - GENERAL  

1.1 DESCRIPTION  

 Domestic water systems, including piping, equipment and all necessary 

accessories as designated in this section. 

1.2 RELATED WORK  

A. Penetrations in rated enclosures: Section 07 84 00, FIRESTOPPING.  

B. Preparation and finish painting and identification of piping systems: 

Section 09 91 00, PAINTING.  

C. Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING.  

D. Pipe Insulation: Section 22 07 11, PLUMBING  

1.3 SUBMITTALS  

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT 

DATA, AND SAMPLES.  

B. Manufacturer's Literature and Data:  

1. Piping.  

2. Strainers.  

3. All items listed in Part 2 - Products.  

1.4 APPLICABLE PUBLICATIONS  

A. The publications listed below form a part of this specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only.  

B. Federal Specifications (Fed. Spec.):  

A-A-1427C...............Sodium Hypochlorite Solution  

A-A-59617...............Unions, Brass or Bronze Threaded, Pipe 

Connections and Solder-Joint Tube Connections 

C. American National Standards Institute (ANSI):  

 American Society of Mechanical Engineers (ASME): (Copyrighted Society) 

A13.1-96................Scheme for Identification of Piping Systems 

B16.3-98................Malleable Iron Threaded Fittings ANSI/ASME 

B16.4-98................Cast Iron Threaded Fittings Classes 125 and 250 

ANSI/ASME 

B16.9-01................Factory-Made Wrought Steel Buttwelding Fittings 

ANSI/ASME 

B16.11-01...............Forged Steel Fittings, Socket-Welding and 

Threaded ANSI/ASME  
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B16.12-98...............Cast Iron Threaded Drainage Fittings ANSI/ASME 

B16.15-85(R 1994).......Cast Bronze Threaded Fittings ANSI/ASME 

B16.18-01...............Cast Copper Alloy Solder-Joint Pressure 

Fittings ANSI/ASME 

B16.22-01...............Wrought Copper and Copper Alloy Solder Joint 

Pressure Fittings ANSI/ASME 

 Element ANSI/ASME 

D. American Society for Testing and Materials (ASTM): 

A47-99..................Ferritic Malleable Iron Castings Revision 1989 

A53-02..................Pipe, Steel, Black And Hot-Dipped, Zinc-coated 

Welded and Seamless 

A74-03..................Cast Iron Soil Pipe and Fittings 

A183-83(R1998)..........Carbon Steel Track Bolts and Nuts 

A312-03.................Seamless and Welded Austenitic Stainless Steel 

Pipe 

A536-84(R1999) E1.......Ductile Iron Castings 

A733-03.................Welded and Seamless Carbon Steel and Austenitic 

Stainless Steel Pipe Nipples 

B32-03..................Solder Metal 

B61-02..................Steam or Bronze Castings 

B62-02..................Composition Bronze or Ounce Metal Castings 

B75-99(Rev A)...........Seamless Copper Tube 

B88-03..................Seamless Copper Water Tube 

B584-00.................Copper Alloy Sand Castings for General 

Applications Revision A 

B687-99.................Brass, Copper, and Chromium-Plated Pipe Nipples 

C564-03.................Rubber Gaskets for Cast Iron Soil Pipe and 

Fittings 

E1120...................Standard Specification For Liquid Chlorine 

E1229...................Standard Specification For Calcium Hypochlorite  

E. American Water Works Association (AWWA): 

C110-03/ A21.10-03......Ductile Iron and Gray Iron Fittings - 75 mm 

thru 1200 mm (3 inch thru 48 inches) for Water 

and other liquids AWWA/ ANSI  

C151-00/ A21.51-02......Ductile-Iron Pipe, Centrifugally Cast in Metal 

Molds or Sand-Lined Molds, for Water or Other 

Liquids AWWA/ ANSI 
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C203-02.................Coal-Tar Protective Coatings and Linings for 

Steel Water Pipelines - Enamel and Tape - Hot 

Applied AWWA/ ANSI 

C651-99.................Disinfecting Water Mains  

F. American Welding Society (AWS):  

A5.8-92.................Filler Metals for Brazing 

G. National Association of Plumbing - Heating - Cooling Contractors 

(PHCC): 

National Standard Plumbing Code - 1996 

H. International Association of Plumbing and Mechanical Officials (IAPMO): 

Uniform Plumbing Code - 2000 

IS6-93..................Installation Standard 

I. Manufacturers Standardization Society of the Valve and Fittings 

Industry, Inc. (MSS): 

SP-72-99................Ball Valves With Flanged or Butt Welding For 

General Purpose 

SP-110-96...............Ball Valve Threaded, Socket Welding, Solder 

Joint, Grooved and Flared Ends 

J. American Society of Sanitary Engineers (ASSE): 

1001-02.................Pipe Applied Atmospheric Type Vacuum Breakers 

1018-01.................Performance for trap seal primer valve-water 

supply fed 

1020-04.................Vacuum Breakers, Anti-Siphon, Pressure Type 

K. Plumbing and Drainage Institute (PDI): 

PDI WH-201..............Water Hammer Arrestor 

 
PART 2 - PRODUCTS  

2.1 WATER SERVICE CONNECTIONS TO BUILDINGS  

A. From inside face of exterior wall to a distance of approximately 1500 

mm (5 feet) outside of building and underground inside building, 

material selected shall be the same for the size specified.  

B. Seventy five millimeters (3 inch) Diameter and Over: Ductile iron, AWWA 

C151, 850 kPa (125 pounds) water steam pressure (WSP), exterior 

bituminous coating, cement lined. Provide flanged and anchored 

connection to interior piping.  

C. Under 75 mm (3 inch) Diameter: Copper tubing, ASTM B88, Type K, 

seamless, annealed. Fittings as specified under Article, INTERIOR 
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DOMESTIC WATER PIPING. Use brazing alloys, AWS A5.8, Classification 

BCuP. 

D. Flexible Expansion Joint: Ductile iron with ball joints rated for 1725 

kPa (250 psi) working pressure conforming to ANSI/AWWA A21.53/C153, 

capable of deflecting a minimum of 30 degrees and expanding 

simultaneously to the amount shown on the drawings. Flexible expansion 

joint shall have the expansion capability designed as an integral part 

of the ductile iron ball castings. Pressure containing parts shall be 

lined with a minimum of 15 mils of fusion bonded epoxy conforming to 

the applicable requirements of ANSI/AWWA C213 and shall be factory 

holiday tested with a 1500 volt spark test. Flexible expansion joint 

shall have flanged connections conforming to ANSI/AWWA A21.11/C110. 

Bolts and nuts shall be 316 stainless steel and gaskets shall be 

neoprene. 

2.2 INTERIOR DOMESTIC WATER PIPING  

A. Pipe: Copper tube, ASTM B88, Type K or L, drawn. For pipe 150 mm (6 

inches) and larger, stainless, steel ASTM A312, schedule 10 may be 

used. 

B. Fittings for Copper Tube:  

1. Wrought copper or bronze castings conforming to ANSI B16.18 and 

B16.22. Unions shall be bronze, MSS SP72 & SP 110, Solder or braze 

joints. 

2. Grooved fittings, 50 to 150 mm (2 to 6 inch) wrought copper ASTM B75 

C12200, 125 to 150 mm (5 to 6 inch) bronze casting ASTM B584, CDA 

844. Mechanical grooved couplings, ductile iron, ASTM A536 (Grade 

65-45-12), or malleable iron, ASTM A47 (Grade 32510) housing, with 

EPDM gasket, steel track head bolts, ASTM A183, coated with copper 

colored alkyd enamel.  

3. Mechanically formed tee connection: Form mechanically extracted 

collars in a continuous operation by drilling pilot hole and drawing 

out tube surface to form collar, having a height of not less than 

three times the thickness of tube wall. Adjustable collaring device 

shall insure proper tolerance and complete uniformity of the joint. 

Notch and dimple joining branch tube in a single process to provide 

free flow where the branch tube penetrates the fitting. Braze 

joints.  
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C. Fittings for Stainless Steel: 

1. Stainless steel butt-welded fittings, Type 316, Schedule 10, 

conforming to ANSI B16.9. 

2. Grooved fittings, stainless steel, Type 316, Schedule 10, conforming 

to ASTM A403. Segmentally fabricated fittings are not allowed. 

Mechanical grooved couplings, ductile iron, ASTM A536 (Grade 65-45-

12), or Malleable iron, ASTM A47 (Grade 32510) housing, with EPDM 

gasket, steel track head bolts, ASTM A183, coated with copper 

colored alkyd enamel. 

D. Adapters: Provide adapters for joining screwed pipe to copper tubing.  

E. Solder: ASTM B32 Composition Sb5 HA or HB. Provide non-corrosive flux. 

F. Brazing alloy: AWS A5.8, Classification BCuP.  

2.3 EXPOSED WATER PIPING  

A. Finished Room: Use full iron pipe size chrome plated brass piping for 

exposed water piping connecting fixtures, casework, cabinets, equipment 

and reagent racks when not concealed by apron including those furnished 

by the Government or specified in other sections.  

1. Pipe: Fed. Spec. WW-P-351, standard weight.  

2. Fittings: ANSI B16.15 cast bronze threaded fittings with chrome 

finish, (125 and 250).  

3. Nipples: ASTM B 687, Chromium-plated.  

4. Unions: Mss SP-72, SP-110, Brass or Bronze with chrome finish. 

Unions 65 mm (2-1/2 inches) and larger shall be flange type with 

approved gaskets.  

B. Unfinished Rooms, Mechanical Rooms and Kitchens: Chrome-plated brass 

piping is not required. Paint piping systems as specified in Section 09 

91 00, PAINTING.  

2.4 ETO WATER PIPING 

 Stainless steel, ASTM A312, Schedule 10 with stainless steel butt 

welded fittings. 

2.5 TRAP PRIMER WATER PIPING: 

A. Pipe: Copper tube, ASTM B88, type K, hard drawn. 

B. Fittings: Bronze castings conforming to ANSI B16.18 Solder joints. 

C. Solder: ASTM B32 composition Sb5. Provide non-corrosive flux. 

2.6 WATERPROOFING  

A. Provide at points where pipes pass through membrane waterproofed floors 

or walls in contact with earth.  
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B. Floors: Provide cast iron stack sleeve with flashing device and a 

underdeck clamp. After stack is passed through sleeve, provide a 

waterproofed caulked joint at top hub.  

C. Walls: See detail shown on drawings.  

2.7 STRAINERS  

A. Provide on high pressure side of pressure reducing valves, on suction 

side of pumps, on inlet side of indicating and control instruments and 

equipment subject to sediment damage and where shown on drawings. 

Strainer element shall be removable without disconnection of piping.  

B. Water: Basket or "Y" type with easily removable cover and brass 

strainer basket.  

C. Body: Smaller than 80 mm (3 inches), brass or bronze; 80 mm (3 inches) 

and larger, cast iron or semi-steel.  

2.8 DIELECTRIC FITTINGS  

 Provide dielectric couplings or unions between ferrous and non-ferrous 

pipe.  

2.9 STERILIZATION CHEMICALS 

A. Liquid Chlorine: ASTM E1120. 

B. Hypochlorite: ASTM E1229, or Fed. Spec. AA-1427C, grade B. 

2.10 WATER HAMMER ARRESTER: 

 Closed copper tube chamber with permanently sealed 410 kPa (60 psig) 

air charge above a Double O-ring piston. Two high heat Buna-N 0-rings 

pressure packed and lubricated with FDA approved Dow Corning No. 11 

silicone compound. All units shall be designed in accordance with ASSE 

1010 for sealed wall installations without an access panel. Size and 

install in accordance with Plumbing and Drainage Institute requirements 

(PDI WH 201). Unit shall be as manufactured by Precision Plumbing 

Products Inc., Watts or Sioux Chief. Provide water hammer arrestors at 

all solenoid valves, at all groups of two or more flush valves, at all 

quick opening or closing valves, and at all medical washing equipment.  

2.11 WATER FILTER:  (POINT OF USE / ICE MAKER) 

 Filter shall have a nominal degree of filtration of 5 microns, with a 

flow rate of up to 2 GPM, and shall include a taste/odor/sediment/rust 

removal cartridge.  Unit shall be wall mountable with integral bracket 

and easy replacement cartridge.  Filter shall be the Cuno Aqua-Pure 

Model AP200, with No. AP 217 cartridge, or approved equal to.  

Contractor shall furnish one (1) extra filter cartridge for spare. 
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PART 3 - EXECUTION  

3.1 INSTALLATION  

A. General: Comply with the PHCC National Standard Plumbing Code and the 

following:  

1. Install branch piping for water from the piping system and connect 

to all fixtures, valves, cocks, outlets, casework, cabinets and 

equipment, including those furnished by the Government or specified 

in other sections.  

2. Pipe shall be round and straight. Cutting shall be done with proper 

tools. Pipe, except for plastic and glass, shall be reamed to full 

size after cutting.  

3. All pipe runs shall be laid out to avoid interference with other 

work.  

4. Install union and shut-off valve on pressure piping at connections 

to equipment. 

5. Pipe Hangers, Supports and Accessories: 

a. All piping shall be supported per of the National Standard 

Plumbing Code, Chapter No. 8. 

b. Shop Painting and Plating: Hangers, supports, rods, inserts and 

accessories used for Pipe supports shall be shop coated with red 

lead or zinc Chromate primer paint.  Electroplated copper hanger 

rods, hangers and accessories may be used with copper tubing. 

c. Floor, Wall and Ceiling Plates, Supports, Hangers: 

1) Solid or split unplated cast iron. 

2) All plates shall be provided with set screws. 

3) Pipe Hangers: Height adjustable clevis type. 

4) Adjustable Floor Rests and Base Flanges:  Steel. 

5) Concrete Inserts: "Universal" or continuous slotted type. 

6) Hanger Rods: Mild, low carbon steel, fully threaded or 

Threaded at each end  with two removable nuts at each end for 

positioning rod and hanger and locking each in place. 

7) Riser Clamps: Malleable iron or steel. 

8) Rollers: Cast iron. 

9) Self-drilling type expansion shields shall be "Phillips" type, 

with case hardened steel expander plugs. 

10) Hangers and supports utilized with insulated pipe and tubing 

shall have 180 degree (min.) metal protection shield Centered 
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on and welded to the hanger and support. The shield shall be 4 

inches in length and be 16 gauge steel. The shield shall be 

sized for the insulation. 

11) Miscellaneous Materials: As specified, required, directed or 

as noted on the drawings for proper installation of hangers, 

supports and accessories. If the vertical distance exceeds 6 m 

(20 feet) for cast iron pipe additional support shall be 

provided in the center of that span. Provide all necessary 

auxiliary steel to provide that support. 

6. Install cast escutcheon with set screw at each wall, floor and 

ceiling penetration in exposed finished locations and within 

cabinets and millwork. 

7. Penetrations: 

a. Fire Stopping: Where pipes pass through fire partitions, fire 

walls, smoke partitions, or floors, install a fire stop that 

provides an effective barrier against the spread of fire, smoke 

and gases as specified in Section 07 84 00, FIRESTOPPING. 

Completely fill and seal clearances between raceways and openings 

with the fire stopping materials.  

b. Waterproofing: At floor penetrations, completely seal clearances 

around the pipe and make watertight with sealant as specified in 

Section 07 92 00, JOINT SEALANTS. 

B. Piping shall conform to the following:  

1. Domestic Water:  

a. Where possible, grade all lines to facilitate drainage. Provide 

drain valves at bottom of risers. All unnecessary traps in 

circulating lines shall be avoided.  

b. Connect branch lines at bottom of main serving fixtures below and 

pitch down so that main may be drained through fixture. Connect 

branch lines to top of main serving only fixtures located on 

floor above.  

3.2 TESTS  

A. General: Test system either in its entirety or in sections.  

B. Potable Water System: Test after installation of piping and domestic 

water heaters, but before piping is concealed, before covering is 

applied, and before plumbing fixtures are connected. Fill systems with 

water and maintain hydrostatic pressure of 690 kPa (100 psi) gage for 
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two hours. No decrease in pressure is allowed. Provide a pressure gage 

with a shutoff and bleeder valve at the highest point of the piping 

being tested.  

C. All Other Piping Tests: Test new installed piping under 1-1/2 times 

actual operating conditions and prove tight. 

3.3 STERILIZATION  

A. After tests have been successfully completed, thoroughly flush and 

sterilize the interior domestic water distribution system in accordance 

with AWWA C651.  

B. Use either liquid chlorine or hypochlorite for sterilization.  

- - - E N D - - - 
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SECTION 22 11 23 
DOMESTIC WATER PUMPS 

PART 1 - GENERAL  

1.1 DESCRIPTION  

 Hot water circulating pump, hot water recirculation pump.   

1.2 RELATED WORK  

A. Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING.  

B. Section 22 05 12, GENERAL MOTOR REQUIREMENTS FOR PLUMBING EQUIPMENT. 

C. SECTION 22 08 00 – COMMISSIONING OF PLUMBING SYSTEMS. 

 Requirements for commissioning, systems readiness checklist, and 

training. 

D. Section 26 29 11, LOW-VOLTAGE MOTOR STARTERS. 

1.3 SUBMITTALS  

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, 

AND SAMPLES. 

B. Manufacturer's Literature and Data: 

1. Pump: 

a. Manufacturer and model. 

b. Operating speed. 

c. Capacity. 

d. Characteristic performance curves. 

2. Motor: 

a. Manufacturer, frame and type. 

b. Speed. 

c. Current Characteristics.  
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d. Efficiency. 

C. Certified copies of all the factory and construction site test data 

sheets and reports. 

D. Complete operating and maintenance manuals including wiring diagrams, 

technical data sheets and information for ordering replaceable parts: 

1. Include complete list indicating all components of the systems. 

2. Include complete diagrams of the internal wiring for each item of 

equipment. 

3. Diagrams shall have their terminals identified to facilitate 

installation, operation and maintenance.  

E. Completed System Readiness Checklist provided by the Commissioning Agent 

and completed by the contractor, signed by a qualified technician and 

dated on the date of completion, in accordance with the requirements of 

Section 22 08 00 COMMISSIONING OF PLUMBING SYSTEMS. 

1.4 APPLICABLE PUBLICATIONS  

A. The publications listed below form a part of this specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only.  

B. National Electrical Manufacturers Association (NEMA): 

ICS6-93 (R2006 )........Industrial Control and Systems Enclosures 

250-08..................Enclosures for Electrical Equipment (1000 Volts 

Maximum) 

C. American Society of Mechanical Engineers (ASME): 

Boiler and Pressure Vessel Code:  2010 

Section VIII............Pressure Vessels, Division I and II 
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D. Underwriters' Laboratories, Inc. (UL): 

508-99 (R2008).......... Standards for Industrial Control Equipment 

PART 2 - PRODUCTS  

2.1 CIRCULATING PUMP  

A. Centrifugal, single or multi stage, constructed to prevent contact of 

water with metal other than nonferrous.  Driver shall be electric motor, 

close coupled or connected by flexible or magnetic coupling. Pump for 

hot water system shall be designed for 65 degrees C (150 degrees F) 

water service.  

B. Mounting shall be either of the following: 

1. In-line mounted. 

2. Floor mounted set on common bed plate with drip lip.  

C. Casings: Epoxy coated cast iron, bronze, stainless steel, vertically or 

horizontally split. 

D. Impeller: High grade, cast brass or bronze, accurately machined and 

properly balanced. 

E. Motors: Maximum 40 degrees C (104 degrees F) ambient temperature rise, 

drip proof, for operation with current, voltage, phase and cycle shown 

in schedule on Electrical drawings, conforming to NEMA 250-Type 4.  Size 

the motor capacity to operate the pump without overloading.  In-line 

pump motors shall not exceed 1800 rpm and shall be provided with spring 

mountings or equal devices to assure quiet operation. Motors shall be 

equipped with thermal overload protection.  When motor has cooled down 

it shall re-start automatically if the operating control has been left 

on and the system requires pump to start. 

F. Pump shall operate continuously with "on-off" switch for shut down.  In 

the inlet and outlet piping of the pump, shutoff valves shall be 

installed to permit service to the pump without draining the system. 
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G. A check valve shall be installed in the pump discharge piping 

immediately downstream of the pump  

2.2 INLINE HOT WATER RECIRCULATING PUMP 

A. Centrifugal in-line horizontal oil lubricated pump designed for quiet 
operation and 862 kPa (125 psi). 

B. Bronze body construction capable of pumping 56 LPM ( 15 GPM) @ 4.6 
Meters of head ( 15 Feet of head) when drive by 1/4 HP single phase, 

120VAC motor.  Pump shall be non-overloading at any point on the pump 

curve. 

C. Pump controlled from on/off aquastat located at pump.  In addition, the 
pump shall be provided with "on-off" switch for shut down.  In the inlet 

and outlet piping of the pump shutoff valves shall be installed to 

permit service to the pump without draining the system.  A check valve 

shall be installed in the pump discharge piping immediately downstream 

of the pump. 

PART 3 - EXECUTION  

3.1 STARTUP AND TESTING  

A. Make tests as recommended by product manufacturer and listed standards 

and under actual or simulated operating conditions and prove full 

compliance with design and specified requirements.  Tests of the various 

items of equipment shall be performed simultaneously with the system of 

which each item is an integral part.  

B. System Test:  After installation is completed provide an operational 

test of the completed system including flow rates, pressure compliance, 

alarms and all control functions.    

C. When any defects are detected, correct defects and repeat test.  

D. The Commissioning Agent will observe startup and contractor testing of 

selected equipment.  Coordinate the startup and contractor testing 

schedules with the COTR and Commissioning Agent.  Provide a minimum of 7 

days prior to notice.  
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3.2 COMMISSIONING 

A. Provide Commissioning Documentation accordance with the requirements of 

Section 22 08 00 – COMMISSIONING OF PLUMBING SYSTEMS for all inspection, 

startup, and contractor testing required above and required by the 

System Readiness Checklist provided by the Commissioning Agent.  

B. Components provided under this Section of the specification will be 

tested as part of a larger system.  Refer to Section   22 08 00 – 

COMMISSIONING OF PLUMBING SYSTEMS and related sections for contractor 

responsibilities for system commissioning.  

3.3 DEMONSTRATION AND TRAINING 

A. Provide services of manufacturer’s technical representative for four 

hours to instruct VA Personnel in operation and maintenance of units. 

B. Submit training plans and instructor qualifications in accordance with 

the requirements of Section 22 08 00 COMMISSIONING OF PLUMBING SYSTEMS. 

- - - E N D - - - 
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SECTION 22 13 00 
FACILITY SANITARY AND VENT PIPING 

PART 1 - GENERAL  

1.1 DESCRIPTION  

 This section pertains to sanitary sewer and vent systems, including 

piping, equipment and all necessary accessories as designated in this 

section. 

1.2 RELATED WORK  

A. Section 07 84 00, FIRESTOPPING:  Penetrations in rated enclosures. 

B. Section 09 91 00, PAINTING:  Preparation and finish painting and 

identification of piping systems.  

C. Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING:  Pipe Hangers and 

Supports, Materials Identification. 

D. Section 23 07 11, HVAC, PLUMBING, AND BOILER PLANT INSULATION:  Pipe 

Insulation. 

E. Section 07 92 00 Joint Sealants:  Sealant products. 

1.3 SUBMITTALS  

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT 

DATA, and SAMPLES.  

B. Manufacturer's Literature and Data:  

1. Piping.  

2. Floor Drains.  

3. Cleanouts. 

4. All items listed in Part 2 - Products. 

C. Detailed shop drawing of clamping device and extensions when required 

in connection with the waterproofing membrane or the floor drain.  

1.4 APPLICABLE PUBLICATIONS  

A. The publications listed below form a part of this specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only.  

B. American Society of Mechanical Engineers (ASME): (Copyrighted Society) 

A112.6.3-01 (R 2007)....Standard for Floor and Trench Drains 

A13.1-07................Scheme for Identification of Piping Systems 

B16.3-06................Malleable Iron Threaded Fittings, Classes 150 

and 300. 

B16.4-06................Standard for Grey Iron Threaded Fittings 

Classes 125 and 250 
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B16.12-98 (R 2006)......Cast Iron Threaded Drainage Fittings 

B16.15-06...............Cast Bronze Threaded Fittings, Classes 125 and 

250 

C. American Society for Testing and Materials (ASTM): 

A47/A47M-99 (R 2004)....Standard Specification for Steel Sheet, 

Aluminum Coated, by the Hot Dip Process 

A53/A53M-07.............Standard Specification for Pipe, Steel, Black 

And Hot-Dipped, Zinc-coated, Welded and 

Seamless 

A74-06..................Standard Specification for Cast Iron Soil Pipe 

and Fittings 

A183-03.................Standard Specification for Carbon Steel Track 

Bolts and Nuts 

A536-84(R 2004).........Standard Specification for Ductile Iron 

Castings 

B32-08..................Standard Specification for Solder Metal 

B75-02..................Standard Specification for Seamless Copper Tube 

C564-03a................Standard Specification for Rubber Gaskets for 

Cast Iron Soil Pipe and Fittings 

D2000-08................Standard Classification System for Rubber 

Products in Automotive Applications 

D. International Code Council: 

IPC-06..................International Plumbing Code 

E. Cast Iron Soil Pipe Institute (CISPI): 

301-05..................Hubless Cast Iron Soil Pipe and Fittings for 

Sanitary and Storm Drain, Waste, and Vent 

Piping Applications 

310-04..................Coupling for Use in Connection with Hubless 

Cast Iron Soil Pipe and Fittings for Sanitary 

and Storm Drain, Waste, and Vent Piping 

Applications 

F. American Society of Sanitary Engineers (ASSE): 

1018-01.................Trap Seal Primer Valves – Potable, Water 

Supplied 

G. Plumbing and Drainage Institute (PDI): 

PDI WH-201..............Water Hammer Arrestor 
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PART 2 - PRODUCTS  

2.1 SANITARY WASTE, DRAIN, AND VENT PIPING  

A. Cast iron waste, drain, and vent pipe and fittings 

1. Cast iron waste, drain, and vent pipe and fittings shall be used for 

the following applications: 

a. pipe buried in or in contact with earth 

b. sanitary pipe extensions to a distance of approximately 1500 mm 

(5 feet) outside of the building. 

c. interior waste and vent piping above grade. 

2. Cast iron Pipe shall be bell and spigot or hubless (plain end or no-

hub or hubless).  

3. The material for all pipe and fittings shall be cast iron soil pipe 

and fittings and shall conform to the requirements of CISPI Standard 

301, ASTM A-888, or ASTM A-74. 

4. Joints for hubless pipe and fittings shall conform to the 

manufacturer’s installation instructions.  Couplings for hubless 

joints shall conform to CISPI 310.  Joints for hub and spigot pipe 

shall be installed with compression gaskets conforming to the 

requirements of ASTM Standard C-564 or be installed with lead and 

oakum.  

2.2 EXPOSED WASTE PIPING  

A. Full iron pipe size chrome plated brass piping shall be used in 

finished rooms for exposed waste piping connecting fixtures, casework, 

cabinets, equipment and reagent racks when not concealed by apron 

including those furnished by the Government or specified in other 

sections.  

1. The Pipe shall meet Fed. Spec. WW-P-351, standard weight.  

2. The Fittings shall conform to ANSI B16.15, cast bronze threaded 

fittings with chrome finish, (125 and 250).  

3. Nipples shall conform to ASTM B 687, Chromium-plated.  

4. Unions shall be brass or bronze with chrome finish. Unions 65 mm 

(2-1/2 inches) and larger shall be flange type with approved 

gaskets.  

B. In unfinished Rooms such as mechanical Rooms and Kitchens, 

Chrome-plated brass piping is not required. The pipe materials 

specified under the paragraph “Sanitary Waste, Drain, and Vent Piping” 
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can be used.  The sanitary pipe in unfinished rooms shall be painted as 

specified in Section 09 91 00, PAINTING. 

2.3 SPECIALTY PIPE FITTINGS 

A. Transition pipe couplings shall join piping with small differences in 

outside diameters or different materials.  End connections shall be of 

the same size and compatible with the pipes being joined.  The 

transition coupling shall be elastomeric, sleeve type reducing or 

transition pattern and include shear and corrosion resistant metal, 

tension band and tightening mechanism on each end.  The transition 

coupling sleeve coupling shall be of the following material: 

1. For cast iron soil pipes, the sleeve material shall be rubber 

conforming to ASTM C564. 

2. For dissimilar pipes, the sleeve material shall be PVC conforming to 

ASTM D5926, or other material compatible with the pipe materials 

being joined. 

B. The dielectric fittings shall conform to ASSE 1079 with a pressure 

rating of 860 kPa (125 psig) at a minimum temperature of 82°C (180°F).  

The end connection shall be solder joint copper alloy and threaded 

ferrous. 

C. Dielectric flange insulating kits shall be of non conducting materials 

for field assembly of companion flanges with a pressure rating of 1035 

kPa (150 psig).  The gasket shall be neoprene or phenolic.  The bolt 

sleeves shall be phenolic or polyethylene.  The washers shall be 

phenolic with steel backing washers. 

D. The di-electric nipples shall be electroplated steel nipple complying 

with ASTM F 1545 with a pressure ratings of 2070 kPa (300 psig) at 

107°C (225°F).  The end connection shall be male threaded.  The lining 

shall be inert and noncorrosive propylene. 

2.4 CLEANOUTS  

A. Cleanouts shall be the same size as the pipe, up to 100 mm (4 inches); 

and not less than 100 mm (4 inches) for larger pipe. Cleanouts shall be 

easily accessible and shall be gastight and watertight.  Minimum 

clearance of 600 mm (24 inches) shall be provided for clearing a 

clogged sanitary line.  

B. Floor cleanouts shall be gray iron housing with clamping device and 

round, secured, scoriated, gray iron cover conforming to ASME 

A112.36.2M.  A gray iron ferrule with hubless, socket, inside calk or 
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spigot connection and counter sunk, taper-thread, brass or bronze 

closure plug shall be included.  The frame and cover material and 

finish shall be nickel-bronze copper alloy with a square shape.  The 

cleanout shall be vertically adjustable for a minimum of 50 mm (2 

inches). When a waterproof membrane is used in the floor system, 

clamping collars shall be provided on the cleanouts. Cleanouts shall 

consist of wye fittings and eighth bends with brass or bronze screw 

plugs. Cleanouts in the resilient tile floors, quarry tile and ceramic 

tile floors shall be provided with square top covers recessed for tile 

insertion. In the carpeted areas, carpet cleanout markers shall be 

provided. Two way cleanouts shall be provided where indicated on 

drawings and at every building exit. The loading classification for 

cleanouts in sidewalk areas or subject to vehicular traffic shall be 

heavy duty type. 

C. Cleanouts shall be provided at or near the base of the vertical stacks 

with the cleanout plug located approximately 600 mm (24 inches) above 

the floor. If there are no fixtures installed on the lowest floor, the 

cleanout shall be installed at the base of the stack. The cleanouts 

shall be extended to the wall access cover. Cleanout shall consist of 

sanitary tees. Nickel-bronze square frame and stainless steel cover 

with minimum opening of 150 by 150 mm (6 by 6 inches) shall be 

furnished at each wall cleanout. Where the piping is concealed, a 

fixture trap or a fixture with integral trap, readily removable without 

disturbing concealed pipe, shall be accepted as a cleanout equivalent 

providing the opening to be used as a cleanout opening is the size 

required. 

D. In horizontal runs above grade, cleanouts shall consist of cast brass 

tapered screw plug in fitting or caulked/hubless cast iron ferrule. 

Plain end (hubless) piping in interstitial space or above ceiling may 

use plain end (hubless) blind plug and clamp.  

2.5 FLOOR DRAINS  

A. Type A (FD-A) floor drain shall comply with ANSI A112.6.3. A caulking 

flange, inside gasket, or hubless connection shall be provided for 

connection to cast iron pipe, screwed or no hub outlets for connection 

to steel pipe.  The drain connection shall be bottom outlet.  A 

membrane clamp and extensions shall be provided, if required, where 

installed in connection with waterproof membrane. Puncturing membrane 
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other than for drain opening will not be permitted. Double drainage 

pattern floor drains shall have integral seepage pan for embedding into 

floor construction, and weep holes to provide adequate drainage from 

pan to drain pipe. For drains not installed in connection with a 

waterproof membrane, a 2.2 kg (16-ounce) soft copper membrane, 600 mm 

(24 inches) square or another approved waterproof membrane shall be 

provided.  

B. Type B (FD-B) floor drain shall comply with ANSI A112.6.3.  The type B 

floor drain shall be constructed of galvanized cast iron with medium 

duty nickel bronze grate, double drainage pattern, clamping device, 

without sediment bucket but with secondary strainer in bottom. The 

grate shall be 175 mm (7 inches) minimum. 

C. Type C (FD-C) floor drain shall comply with ANSI A112.6.3.  The type C 

floor drain shall have a cast iron body, double drainage pattern, 

clamping device, light duty square or round nickel bronze adjustable 

strainer and grate with vandal proof screws. The grate shall be square, 

150 mm (6 inches) minimum. 

D. Open Sight Drains (OSDs) shall be cast iron, constructed as shown by 

detail.  

2.6 TRAPS  

 Traps shall be provided on all sanitary branch waste connections from 

fixtures or equipment not provided with traps. Exposed brass shall be 

polished brass chromium plated with nipple and set screw escutcheons. 

Concealed traps may be rough cast brass or same material as pipe 

connected to. Slip joints are not permitted on sewer side of trap. 

Traps shall correspond to fittings on cast iron soil pipe or steel pipe 

respectively, and size shall be as required by connected service or 

fixture. 

2.7 TRAP SEAL PRIMER VALVES AND TRAP SEAL PRIMER SYSTEMS 

A. Trap Primer (TP-2): The trap seal primer valve shall be hydraulic, 

supply type with a pressure rating of 5.98 kPa (125 psig) and 

conforming to standard ASSE 1018. 

1. The inlet and outlet connections shall be 15 mm or DN15 (NPS ½ inch)  

2. The trap seal primer valve shall be fully automatic with an all 

brass or bronze body. 

3. The trap seal primer valve shall be activated by a drop in building 

water pressure, no adjustment required. 



Lebanon VA Medical Center May 18, 2012 
Behavioral Health Complex Issued for Bid 
Lebanon, PA 17042 VA Project No. 595-109 
 Project No. 3468 

 

FACILITY SANITARY ND VENT PIPING  22 13 00-7 

4. The trap seal primer valve shall include a manifold when serving 

two, three, or four traps. 

5. The manifold shall be omitted when serving only one trap. 

2.8 WATERPROOFING  

A. A sleeve flashing device shall be provided at points where pipes pass 

through membrane waterproofed floors or walls.  The sleeve flashing 

device shall be manufactured, cast iron fitting with clamping device 

that forms a sleeve for the pipe floor penetration of the floor 

membrane.  A galvanized steel pipe extension shall be included in the 

top of the fitting that will extend 50 mm (2 inches) above finished 

floor and galvanized steel pipe extension in the bottom of the fitting 

that will extend through the floor slab.  A waterproof caulked joint 

shall be provided at the top hub. 

B. Walls: See detail shown on drawings.  

PART 3 - EXECUTION  

3.1 PIPE INSTALLATION  

A. The pipe installation shall comply with the requirements of the 

International Plumbing Code (IPC) and these specifications.  

B. Branch piping shall be installed for waste from the respective piping 

systems and connect to all fixtures, valves, cocks, outlets, casework, 

cabinets and equipment, including those furnished by the Government or 

specified in other sections.  

C. Pipe shall be round and straight. Cutting shall be done with proper 

tools. Pipe shall be reamed to full size after cutting.  

D. All pipe runs shall be laid out to avoid interference with other work.  

E. The piping shall be installed above accessible ceilings where possible. 

F. The piping shall be installed to permit valve servicing or operation. 

G. Unless specifically indicated on the drawings, the minimum slope shall 

be 2% slope. 

H. The piping shall be installed free of sags and bends. 

I. Seismic restraint shall be installed where required by code.   

J. Changes in direction for soil and waste drainage and vent piping shall 

be made using appropriate branches, bends and long sweep bends.  

Sanitary tees and short sweep quarter bends may be used on vertical 

stacks if change in direction of flow is from horizontal to vertical.  

Long turn double wye branch and eighth bend fittings shall be used if 

two fixtures are installed back to back or side by side with common 
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drain pipe.  Straight tees, elbows, and crosses may be used on vent 

lines.  Do not change direction of flow more than 90 degrees.  Proper 

size of standard increaser and reducers shall be used if pipes of 

different sizes are connected.  Reducing size of drainage piping in 

direction of flow is prohibited. 

K. Cast iron piping shall be installed according to CISPI’s “Cast Iron 

Soil Pipe and Fittings Handbook,” Chapter IV, “Installation of Cast 

Iron Soil Pipe and Fittings” 

3.2 JOINT CONSTRUCTION 

A. Hub and spigot, cast iron piping with gasket joints shall be joined in 

accordance with CISPI’s “Cast Iron Soil Pipe and Fittings Handbook” for 

compression joints. 

B. Hub and spigot, cast iron piping with calked joints shall be joined in 

accordance with CISPI’s “Cast Iron Soil Pipe and Fittings Handbook” for 

lead and oakum calked joints. 

C. Hubless or No-hub, cast iron piping shall be joined in accordance with 

CISPI’s “Cast Iron Soil Pipe and Fittings Handbook” for hubless piping 

coupling joints. 

D. For threaded joints, thread pipe with tapered pipe threads according to 

ASME B1.20.1.  The threads shall be cut full and clean using sharp disc 

cutters.  Threaded pipe ends shall be reamed to remove burrs and 

restored to full pipe inside diameter.  Pipe fittings and valves shall 

be joined as follows: 

1. Apply appropriate tape or thread compound to external pipe threads 

unless dry seal threading is required by the pipe service 

2. Pipe sections with damaged threads shall be replaced with new 

sections of pipe. 

3.3 SPECIALTY PIPE FITTINGS 

A. Transition coupling shall be installed at pipe joints with small 

differences in pipe outside diameters.   

B. Dielectric fittings shall be installed at connections of dissimilar 

metal piping and tubing. 

3.4 PIPE HANGERS, SUPPORTS AND ACCESSORIES: 

A. All piping shall be supported according to the International Plumbing 

Code (IPC), Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING, and 

these specifications.  Where conflicts arise between these the code and 

Section 22 05 11, the most restrictive or the requirement that 
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specifies supports with highest loading or shortest spacing shall 

apply. 

B. Hangers, supports, rods, inserts and accessories used for pipe supports 

shall be shop coated with zinc chromate primer paint.  Electroplated 

copper hanger rods, hangers and accessories may be used with copper 

tubing. 

C. Horizontal piping and tubing shall be supported within 300 mm (12 

inches) of each fitting or coupling. 

D. Horizontal cast iron piping shall be supported with the following 

maximum horizontal spacing and minimum hanger rod diameters: 

1. 40 mm or DN40 to 50 mm or DN50 (NPS 1-1/2 inch to NPS 2 inch):  1500 

mm (60 inches) with 10 mm (3/8 inch) rod. 

2. 80 mm or DN 80 (NPS 3 inch):  1500 mm (60 inches) with 13 mm (½ 

inch) rod. 

3. 100 mm or DN100 to 125 mm or DN125 (NPS 4 to NPS 5):  1500 mm (60 

inches) with 16 mm (5/8 inch) rod. 

4.  150 mm or DN150 to 200 mm or DN200 (NPS 6 inch to NPS 8 inch):  

1500 mm (60 inches) with 19 mm (¾ inch) rod. 

5.  250 mm or DN250 to 300 mm or DN 300 (NPS 10 inch to NPS 12 inch):  

1500 mm (60 inch) with 22 mm (7/8 inch) rod. 

E. Vertical piping and tubing shall be supported at the base, at each 

floor, and at intervals no greater than 4.57 m (15 feet). 

F. In addition to the requirements in Section 22 05 11, COMMON WORK 

RESULTS FOR PLUMBING, floor, Wall and Ceiling Plates, Supports, Hangers 

shall have the following characteristics: 

1. Solid or split unplated cast iron. 

2. All plates shall be provided with set screws. 

3. Height adjustable clevis type pipe hangers. 

4. Adjustable floor rests and base flanges shall be steel. 

5. Hanger rods shall be low carbon steel, fully threaded or threaded at 

each end with two removable nuts at each end for positioning rod and 

hanger and locking each in place. 

6. Riser clamps shall be malleable iron or steel. 

7. Rollers shall be cast iron. 

8. See Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING, for 

requirements on insulated pipe protective shields at hanger 

supports. 



Lebanon VA Medical Center May 18, 2012 
Behavioral Health Complex Issued for Bid 
Lebanon, PA 17042 VA Project No. 595-109 
 Project No. 3468 

 

FACILITY SANITARY ND VENT PIPING  22 13 00-10 

G. Miscellaneous materials shall be provided as specified, required, 

directed or as noted on the drawings for proper installation of 

hangers, supports and accessories. If the vertical distance exceeds 6 m 

(20 feet) for cast iron pipe additional support shall be provided in 

the center of that span. All necessary auxiliary steel shall be 

provided to provide that support. 

H. Cast escutcheon with set screw shall be provided at each wall, floor 

and ceiling penetration in exposed finished locations and within 

cabinets and millwork. 

I. Penetrations: 

1. Fire Stopping: Where pipes pass through fire partitions, fire walls, 

smoke partitions, or floors, a fire stop shall be installed that 

provides an effective barrier against the spread of fire, smoke and 

gases as specified in Section 07 84 00, FIRESTOPPING. Clearances 

between raceways and openings shall be completely filled and sealed 

with the fire stopping materials.  

2. Water proofing: At floor penetrations, clearances shall be 

completely sealed around the pipe and make watertight with sealant 

as specified in Section 07 92 00, JOINT SEALANTS. 

J. Piping shall conform to the following:  

1. Waste and Vent Drain to main stacks:  

Pipe Size Minimum Pitch  

80 mm or DN 80 (3 
inches) and smaller 

2%  

100 mm or DN 100 (4 
inches) and larger 

1%  

 

2. Exhaust vents shall be extended separately through roof.  Sanitary 

vents shall not connect to exhaust vents.  

3.5 TESTS  

A. Sanitary waste and drain systems shall be tested either in its entirety 

or in sections.  

1. If entire system is tested for a water test, tightly close all 

openings in pipes except highest opening, and fill system with water 

to point of overflow. If the waste system is tested in sections, 

tightly plug each opening except highest opening of section under 

test, fill each section with water and test with at least a 3 m (10 
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foot) head of water. In testing successive sections, test at least 

upper 3 m (10 feet) of next preceding section so that each joint or 

pipe except upper most 3 m (10 feet) of system has been submitted to 

a test of at least a 3 m (10 foot) head of water. Water shall be 

kept in the system, or in portion under test, for at least 15 

minutes before inspection starts. System shall then be tight at all 

joints.  

2. For an air test, an air pressure of 35 kPa (5 psig) gage shall be 

maintained for at least 15 minutes without leakage. A force pump and 

mercury column gage shall be used for the air test. 

3. After installing all fixtures and equipment, open water supply so 

that all p-traps can be observed.  For 15 minutes of operation, all 

p-traps shall be inspected for leaks and any leaks found shall be 

corrected.  

4. Final Tests: Either one of the following tests may be used.  

a. Smoke Test: After fixtures are permanently connected and traps 

are filled with water, fill entire drainage and vent systems with 

smoke under pressure of 1.3 kPa (1 inch of water) with a smoke 

machine. Chemical smoke is prohibited.  

b. Peppermint Test: Introduce (2 ounces) of peppermint into each 

line or stack.  

- - - E N D - - - 



Lebanon VA Medical Center May 18, 2012 

Behavioral Health Complex Issued for Bid 

Lebanon, PA 17042 VA Project No. 595-109 

 Project No. 3468 

 

PACKAGED, SUBMERSIBLE SEWERAGE PUMP UNITS 22 13 33 - 1 

SECTION 22 13 33 
PACKAGED, SUBMERSIBLE SEWERAGE PUMP UNITS 

PART 1 - GENERAL  

1.1 DESCRIPTION  

 Packaged submersible centrifugal sewerage pump units.  See schedule on 

Drawings for pumps and capacity and heads. 

1.2 RELATED WORK  

A. Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING.  

B. Section 22 05 12, GENERAL MOTOR REQUIREMENTS FOR PLUMBING EQUIPMENT. 

C. Section 22 08 00 – COMMISSIONING OF PLUMBING SYSTEMS. 

 Requirements for commissioning, systems readiness checklist, and 

training. 

D. Section 26 29 11 - LOW-VOLTAGE MOTOR STARTERS. 

1.3 SUBMITTALS  

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, 

AND SAMPLES. 

B. Manufacturer's Literature and Data: 

1. Pump: 

a. Manufacturer and model. 

b. Operating speed. 

c. Capacity. 

d. Characteristic performance curves. 

2. Motor: 

a. Manufacturer. 

b. Speed. 
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c. Current Characteristics and W (HP). 

d. Efficiency. 

C. Certified copies of all the factory and construction site test data 

sheets and reports. 

D. Complete operating and maintenance manuals including wiring diagrams, 

technical data sheets and information for ordering replaceable parts: 

1. Include complete list indicating all components of the system. 

2. Include complete diagrams of the internal wiring for each item of 

equipment. 

3. Diagrams shall have their terminals identified to facilitate 

installation, operation and maintenance.  

E. Completed System Readiness Checklist provided by the Commissioning Agent 

and completed by the contractor, signed by a qualified technician and 

dated on the date of completion, in accordance with the requirements of 

Section 22 08 00 COMMISSIONING OF PLUMBING SYSTEMS. 

1.4 APPLICABLE PUBLICATIONS  

A. The publications listed below form a part of this specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only.  

B. National Electrical Manufacturers Association (NEMA): 

ICS6-93 (R2006).........Industrial Control and Systems Enclosures 

250 2008................Enclosures for Electrical Equipment (1000 Volts 

Maximum) 

C. Underwriters' Laboratories, Inc. (UL): 

508-99 (R2008)..........Standards For Safety Industrial Control 

Equipment 
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PART 2 - PRODUCTS  

2.1 SUBMERSIBLE SEWERAGE PUMP UNITS  

A. Duplex Centrifugal, submersible pumps, designed for 60 degrees C (140 

degrees F) maximum water service. Driver shall be electric motor with 

rigid type support.  Systems to include two or more pumps as required by 

Contract Documents.  Where hazardous environment condition exists, 

explosion proof pumps shall be installed. 

1. Pump housings may be cast iron, bronze, or stainless steel.  Cast 

iron housings for submersible pumps shall be epoxy coated.  

B. Impeller:   Brass or bronze, non-clog, to accommodate 50 mm (2”) solids. 

C. Shaft: Bronze, stainless steel or other approved corrosion-resisting 

metal.  

D. Bearings: As required to hold alignment, anti-friction type for thrust, 

permanently lubricated.  

E. Motor: Maximum 40 degrees C (104 degrees F) ambient temperature rise, 

completely enclosed, voltage and phase as shown in schedule on 

Electrical drawings conforming to NEMA 250-Type 6P.  Size the motor 

capacity to operate pump without overloading the motor at any point on 

the pump curve.  Refer to Section 22 05 12, GENERAL MOTOR REQUIREMENTS 

FOR PLUMBING EQUIPMENT. 

F. Starting Switch: Manually-operated, tumbler type, as specified in 

Section 26 29 11, LOW-VOLTAGE MOTOR STARTERS.  

G. Automatic Control and Level Alarm: Provide a control panel in a NEMA 1 

enclosure for indoor areas.  The controls shall be suitable for 

operation with the electrical characteristics listed on the Electrical 

drawings. The control panel shall have a level control system with 

switches to start and stop pumps automatically, and to activate a high 

water alarm.  The level control system will include sensors in the sump 

that detect the level of the liquid.  The sensors may be float type 

switches, ultrasonic level sensors, transducers, or other appropriate 

equipment.  The high water alarm shall have a red beacon light at the 
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control panel and a buzzer, horn, or bell.  The alarm shall have a 

silencing switch. Provide auxiliary contacts for remote alarming to the 

Energy Control Center and BAC net compatible open-protocol type 

interface to DDC Controls System.  The circuitry of the control panel 

shall include: 

1. Power switch to turn on/off the automatic control mechanism 

2. HOA switches to manually override automatic control mechanism 

3. Run lights to indicate when pumps are powered up 

4. Level status lights to indicate when water in sump has reached the 

predetermined on/off and alarm levels 

5. Magnetic motor contactors 

6. Disconnect/breaker for each pump 

- Automatic motor overload protection 

H. For a duplex system, provide an alternating relay to automatically 

alternate leadoff and standby duties of each pump of a duplex unit at 

the end of each pumping cycle.  Standby pump shall start when water 

level in sump rises to a predetermined level that indicates excessive 

inflow or failure of the lead pump. 

I. Sensors that detect the level of water in the sump shall be so arranged 

as to allow the accumulation of enough volume of liquid below the normal 

on level that the pump will run for a minimum cycle of one minute.  

Sensors shall be located to activate the alarm adequately before the 

water level rises to the inlet pipe. 

J. Provide two separate power supplies to the control panel, one for the 

control/alarm circuitry and one for power to the pump motors.  Each 

power supply is to be fed from its own breaker so that if a pump 

overload trips a breaker, the alarm system will still function.  Each 

power supply is to be wired in its own conduit.  Wiring from the sump to 

the control panel shall have separate conduits for the pump power and 

for the sensor switches.  All conduits are to be sealed at the basin and 
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at the control panel to prevent the intrusion of moisture and of 

flammable and/or corrosive gases. 

K. Sump: Provide fiberglass basin with gas tight covers. Covers shall have 

a manhole with a bolted cover of minimum size to inspect and service the 

pumps, vent connection, and openings for pumps and controls. 

L. Provide a union, check and ball valve in the discharge from each pump.   

M. Removal/Disconnect System: Where indicated on drawings, a 

removal/disconnect system shall be provided where sump depth, pump size 

or other conditions make removal of the pump unusually difficult or 

unsafe the system will consist of a discharge fitting mounted on 

vertical guide rails attached to the sump.  The pump shall be fitted 

with an adapter fitting that easily connects to/disconnects from the 

discharge fitting as the pump is raised from or lowered into the sump.  

The discharge piping will connect to the discharge fitting so that it is 

not necessary to disconnect any piping in order to remove the pump.  

Where the sump depth is greater than five feet or other conditions exist 

to make the removal of the pump difficult or hazardous, the system shall 

include a rail guided quick disconnect apparatus to allow the pump to be 

pulled up out of the sump without workers entering the sump and without 

disconnecting the piping.  System to be compatible with and furnished by 

pump manufacturer. 

PART 3 - EXECUTION  

3.1 STARTUP AND TESTING  

A. Make tests as recommended by product manufacturer and listed standards 

and under actual or simulated operating conditions and prove full 

compliance with design and specified requirements. Tests of the various 

items of equipment shall be performed simultaneously with the system of 

which each item is an integral part.  

B. The tests shall include system capacity, and all control and alarm 

functions. 

C. When any defects are detected, correct defects and repeat test.  
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D. The commissioning Agent will observe startup and contractor testing of 

selected equipment.  Coordinate the startup and contractor testing 

schedules with the COTR, Commissioning Agent and local municipal 

authorities where applicable.  Provide a minimum of 7 days prior to 

notice. 

3.2 COMMISSIONING 

A. Provide commissioning documentation accordance with the requirements of 

Section 22 08 00 – COMMISSIONING OF PLUMBING SYSTEMS for all inspection, 

startup, and contractor testing required above and required by the 

System Readiness Checklist provided by the Commissioning Agent.  

B. Components provided under this section of the specification will be 

tested as part of a larger system.  Refer to Section   22 08 00 – 

COMMISSIONING OF PLUMBING SYSTEMS and related sections for contractor 

responsibilities for system commissioning.  

3.3 DEMONSTRATION AND TRAINING 

A. Provide services of manufacturer’s technical representative for four 

hours to instruct VA Personnel in operation and maintenance of units. 

B. Submit training plans and instructor qualifications in accordance with 

the requirements of Section 22 08 00 COMMISSIONING OF PLUMBING SYSTEMS. 

- - - E N D - - - 
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SECTION 22 14 00 
FACILITY STORM DRAINAGE  

PART 1 - GENERAL  

1.1 DESCRIPTION  

 This section describes the requirements for storm drainage systems, 

including piping and all necessary accessories as designated in this 

section. 

1.2 RELATED WORK  

A. Section 07 84 00, FIRESTOPPING:  Penetrations in rated enclosures. 

B. Section 09 91 00, PAINTING:  Preparation and finish painting and 

identification of piping systems. 

C. Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING:  Pipe Hangers and 

Supports, Materials Identification. 

D. Section 23 07 11, HVAC, PLUMBING, AND BOILER PLANT INSULATION:  Pipe 

Insulation. 

1.3 SUBMITTALS  

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT 

DATA, AND SAMPLES.  

B. Manufacturer's Literature and Data:  

1. Piping.  

2. Roof Drains.  

3. Cleanouts. 

4. All items listed in Part 2 - Products.  

C. Detailed shop drawing of clamping device and extensions when required 

in connection with the waterproofing membrane.  

1.4 APPLICABLE PUBLICATIONS  

A. The publications listed below form a part of this specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only.  

B. American National Standards Institute (ANSI).  

C. American Society of Mechanical Engineers (ASME): (Copyrighted Society) 

A112.21.2m-83...........Roof Drains 

A13.1-07................Scheme for Identification of Piping Systems 

B16.3-06................Malleable Iron Threaded Fittings, Classes 150 

and 300. B16.9-07 Factory-Made Wrought Steel 

Butt welding Fittings  
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B16.11-05...............Forged Steel Fittings, Socket-Welding and 

Threaded B16.12-98 (R 2006) Cast Iron 

Threaded Drainage Fittings  

B16.15-06)..............Cast Bronze Threaded Fittings, Class 125 and 

250 

B16.18-01 (R 2005)......Cast Copper Alloy Solder-Joint Pressure 

Fittings 

B16.22-01 (R 2005)......Wrought Copper and Copper Alloy Solder Joint 

Pressure Fittings 

D. American Society for Testing and Materials (ASTM): 

A47-99 (R 2004).........Standard Specification for Steel Sheet, 

Aluminum Coated, by the Hot-Dip Process 

A53-07..................Standard Specification for Pipe, Steel, Black 

And Hot-Dipped, Zinc-coated Welded and Seamless 

A74-06..................Standard Specification for Cast Iron Soil Pipe 

and Fittings 

A183-03)................Standard Specification for Carbon Steel Track 

Bolts and Nuts 

A312-03.................Standard Specification for Seamless and Welded 

Austenitic Stainless Steel Pipe 

A536-84(R 2004).........Standard Specification for Ductile Iron 

Castings 

A733-03.................Standard Specification for Welded and Seamless 

Carbon Steel and Austenitic Stainless Steel 

Pipe Nipples 

B32-04..................Standard Specification for Solder Metal 

B61-08..................Standard Specification for Steam or Bronze 

Castings 

B62-02..................Standard Specification for Composition Bronze 

or Ounce Metal Castings 

B75-02..................Standard Specification for Seamless Copper Tube 

B88-03..................Standard Specification for Seamless Copper 

Water Tube 

B306-02.................Standard Specification for Copper Drainage Tube 

(DWV) 

B584-08.................Standard Specification for Copper Alloy Sand 

Castings for General Applications 
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B687-99.................Standard Specification for Brass, Copper, and 

Chromium-Plated Pipe Nipples 

C564-06a................Standard Specification for Rubber Gaskets for 

Cast Iron Soil Pipe and Fittings 

D2000-08................Standard Classification System for Rubber 

Products in Automotive Applications 

D4101-07................Standard Specification for Propylene Plastic 

Injection and Extrusion Materials 

D2447-03................Standard Specification for Polyethylene (PE) 

Plastic Pipe, Schedule 40 and 80, Based on 

Outside Diameter 

D2564-04e1..............Standard Specification for Solvent Cements for 

Poly (Vinyl Chloride) (PVC) Plastic Pipe and 

Fittings 

D2665-07................Standard Specification for Poly (Vinyl 

Chloride) (PVC) Plastic Drain, Waste, and Vent 

Pipe and Fittings 

E. American Welding Society (AWS):  

A5.8-04.................Specification for Filler Metals for Brazing and 

Braze Welding 

F. International Code Council (ICC):  

IPC-06..................International Plumbing Code 

G. Cast Iron Soil Pipe Institute (CISPI): 

301-05..................Hubless Cast Iron Soil and Fittings for 

Sanitary and Storm Drain, Waste, and Vent 

Piping Applications 

310-04..................Couplings for Use in Connection with Hubless 

Cast Iron Soil and Fittings for Sanitary and 

Storm Drain, Waste, and Vent Piping 

Applications 

H. Manufacturers Standardization Society of the Valve and Fittings 

Industry, Inc. (MSS): 

SP-72-99................Standard for Ball Valves with Flanged or Butt 

Welding For General Purpose 

SP-110-96...............Ball Valve Threaded, Socket Welding, Solder 

Joint, Grooved and Flared Ends 
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PART 2 - PRODUCTS  

2.1 STORM WATER DRAIN PIPING  

A. Cast Iron Storm Pipe and Fittings: 

1. Cast iron storm pipe and fittings shall be used for the following 

applications: 

a. Pipe buried in or in contact with earth. 

b. Extension of pipe to a distance of approximately 1500 mm (5 feet) 

outside of building walls. 

c. Interior storm  piping above grade. 

d. All mechanical equipment rooms or other areas containing 

mechanical air handling equipment.  

2. The cast iron storm Pipe shall be bell and spigot, or hubless (plain 

end or no-hub) as required by selected jointing method. 

3. The material for all pipe and fittings shall be cast iron soil pipe 

and fittings and shall conform to the requirements of CISPI Standard 

301, ASTM A-888, or ASTM A-74. 

4. Joints for hubless pipe and fittings shall conform to the 

manufacturer’s installation instructions.  Couplings for hubless 

joints shall conform to CISPI 310.  Joints for hub and spigot pipe 

shall be installed with compression gaskets conforming to the 

requirements of ASTM Standard C-564 or be installed with leak and 

oakum. 

2.2 SPECIALTY PIPE FITTINGS 

A. Transition pipe couplings shall join piping with small differences in 

outside diameters or be of different materials.  End connections shall 

be of the same size and compatible with the pipes being joined.  The 

transition coupling shall be elastomeric, sleeve type reducing or 

transition pattern and include shear erring and corrosion resistant 

metal tension band and tightening mechanism on each end.  The 

transition coupling sleeve coupling shall be of the following material: 

1. For cast iron soil pipes, the sleeve material shall be rubber 

conforming to ASTM C564. 

2. For PVC soil pipes, the sleeve material shall be elastomeric seal or 

PVC, conforming to ASTM F 477 or ASTM D5926. 

3. For dissimilar pipes, the sleeve material shall be PVC conforming to 

ASTM D5926, or other material compatible with the pipe materials 

being joined. 
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B. The dielectric fittings shall conform to ASSE 1079 with a pressure 

rating of 860 kPa (125 psig) at a minimum temperature of 82°C (180°F).  

The end connection shall be solder joint copper alloy and threaded 

ferrous. 

C. Dielectric flange insulating kits shall be of non conducting materials 

for field assembly of companion flanges with a pressure rating of 1035 

kPa (150 psig).  The gasket shall be neoprene or phenolic.  The bolt 

sleeves shall be phenolic or polyethylene.  The washers shall be 

phenolic with steel backing washers. 

D. The dielectric nipples shall be electroplated steel nipple comply with 

ASTM F 1545 with a pressure ratings of 2070 kPa (300 psig) at 107°C 

(225°F).  The end connection shall be male threaded.  The lining shall 

be inert and noncorrosive propylene. 

2.3 CAST IRON BOOT ADAPTORS 

 Cast iron boot adaptors, installed by this Contractor, as directed by 

the Architect, shall be furnished by the Plumbing Contractor. Final 

sealed connections between downspouts and the boots shall be made under 

this Contract. Cast iron boot adaptors shall be as manufactured by Zurn 

Industries, or approved equal, of appropriate dimensions to suit the 

type and size downspouts involved. 

2.4 CLEANOUTS  

A. Cleanouts shall be the same size as the pipe, up to 100 mm (4 inches); 

not less than 100 mm (4 inches) for larger pipe. Cleanouts shall be 

easily accessible and shall be gastight and watertight. A minimum 

clearance of 600 mm (24 inches) shall be provided for clearing a 

clogged storm sewer line.  

B. Floor cleanouts shall be gray iron housing with clamping device and 

round, secured, scoriated, gray iron cover conforming to ASME 

A112.36.2M.  A gray iron ferrule with hubless, socket, inside calk or 

spigot connection and counter sunk, taper-thread, brass or bronze 

closure plug shall be included.  The frame and cover material and 

finish shall be nickel-bronze copper alloy with a square shape.  The 

cleanout shall be vertically adjustable for a minimum of 50 mm (2 

inches). When a waterproof membrane is used in the floor system, 

clamping collars shall be provided on the cleanouts. Cleanouts shall 

consist of wye fittings and eighth bends with brass or bronze screw 

plugs. Cleanouts in the resilient tile floors, quarry tile and ceramic 
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tile floors shall be provided with square top covers recessed for tile 

insertion. In the carpeted areas, carpet cleanout markers shall be 

provided. Two way cleanouts where shall be provided where indicated on 

the drawings and at each building exit.  The loading classification for 

cleanouts in sidewalk areas or subject to vehicular traffic shall be 

heavy duty.  

C. Cleanouts shall be provided at or near the base of the vertical stacks 

with the cleanout plug located approximately 600 mm (24 inches) above 

the floor. The cleanouts shall be extended to the wall access cover. 

Cleanout shall consist of sanitary tees. Nickel bronze square frame and 

stainless steel cover with minimum opening of 150 mm by 150 mm (6 inch 

by 6 inch) shall be provided at each wall cleanout.  

D. In horizontal runs above grade, cleanouts shall consist of cast brass 

tapered screw plug in fitting or caulked/no hub cast iron ferrule. 

Plain end (no-hub) piping in interstitial space or above ceiling may 

use plain end (no-hub) blind plug and clamp.  

2.5 WATERPROOFING  

A. A sleeve flashing device shall be provided at points where pipes pass 

through membrane waterproofed floors or walls.  The sleeve flashing 

device shall be manufactured, cast iron fitting with clamping device 

that forms a sleeve for the pipe floor penetration of the floor 

membrane.  A galvanized steel pipe extension shall be included in the 

top of the fitting that will extend 50 mm (2 inches) above finished 

floor and galvanized steel pipe extension in the bottom of the fitting 

that will extend through the floor slab.  A waterproofed caulked joint 

shall be provided at the top hub. 

B. Walls: See detail shown on drawings.  

PART 3 - EXECUTION  

3.1 PIPE INSTALLATION  

A. The pipe installation shall comply with the requirements of the 

International code and these specifications.    

B. Branch piping shall be installed from the piping system and connect to 

all drains and outlets.  

C. Pipe shall be round and straight. Cutting shall be done with proper 

tools.  Pipe shall be reamed to full size after cutting.  

D. All pipe runs shall be laid out to avoid interference with other work.  
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E. The piping shall be installed above accessible ceilings to allow for 

ceiling panel removal. 

F. Unless otherwise stated on the documents, minimum horizontal slope 

shall be one inch for every1.22 m (4 feet) of pipe length. 

G. The piping shall be installed free of sags and bends. 

H. Seismic restraint shall be installed where required by code.   

I. Changes in direction for storm drainage piping shall be made using 

appropriate branches, bends and long sweep bends.  Sanitary tees and 

short sweep ¼ bends may be used on vertical stacks if change in 

direction of flow is from horizontal to vertical.  Long turn double wye 

branch and 1/8 bend fittings shall be used if two fixtures are 

installed back to back or side by side with common drain pipe.  Do not 

change direction of flow more than 90 degrees.  Proper size of standard 

increaser and reducers shall be used if pipes of different sizes are 

connected.  Reducing size of drainage piping in direction of flow is 

prohibited. 

J. Buried storm drainage piping shall be laid beginning at the low point 

of each system.  Piping shall be installed true to grades and alignment 

indicated with unbroken continuity of invert.  Hub ends shall be placed 

upstream. Required gaskets shall be installed according to 

manufacturer’s written instruction for use of lubricants, cements, and 

other installation requirements. 

K. Caste iron piping shall be installed according to CISPI’s “Cast Iron 

Soil Pipe and Fittings Handbook,” Chapter IV, “Installation of Cast 

Iron Soil Pipe and Fittings” 

L. Aboveground copper tubing shall be installed according to CDA’s “Copper 

Tube Handbook”. 

M. Aboveground PVC piping shall be installed according to ASTM D2665.  

Underground PVC piping shall be installed according to ASTM D2321. 

3.2 JOINT CONSTRUCTION 

A. Hub and spigot, cast iron piping with gasket joints shall be joined in 

accordance with CISPI’s “Cast Iron Soil Pipe and Fittings Handbook” for 

compression joints. 

B. Hub and spigot, cast iron piping with calked joints shall be joined in 

accordance with CISPI’s “Cast Iron Soil Pipe and Fittings Handbook” for 

lead and oakum calked joints. 
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C. Hubless, cast iron piping shall be joined in accordance with CISPI’s 

“Cast Iron Soil Pipe and Fittings Handbook” for hubless piping coupling 

joints. 

D. For threaded joints, thread pipe with tapered pipe threads according to 

ASME B1.20.1.  The threads shall be cut full and clean using sharp disc 

cutters.  Threaded pipe ends shall be reamed to remove burrs and 

restored to full pipe inside diameter.  Pipe fittings and valves shall 

be joined as follows: 

1. Apply appropriate tape or thread compound to external pipe threads 

unless dry seal threading is required by the pipe service 

2. Pipe sections with damaged threads shall be replaced with new 

sections of pipe. 

E. Copper tube and fittings with soldered joints shall be joined according 

to ASTM B828.  A water flushable, lead free flux conforming to ASTM 

B813 and a lead free alloy solder conforming to ASTM B32 shall be used. 

F. for PVC piping, solvent cement joints shall be used for joints.  All 

surfaces shall be cleaned and dry prior to applying the primer and 

solvent cement.  Installation practices shall comply with ASTM F402.  

The joint shall conform to ASTM D2855 and ASTM D2665 appendixes. 

3.3 SPECIALTY PIPE FITTINGS 

A. Transition coupling shall be installed at pipe joints with small 

differences in pipe outside diameters.   

B. Dielectric fittings shall be installed at connections of dissimilar 

metal piping and tubing. 

3.4 PIPE HANGERS, SUPPORTS AND ACCESSORIES: 

A. All piping shall be supported according to the International plumbing 

code, Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING, and these 

specifications. 

B. Hangers, supports, rods, inserts and accessories used for Pipe supports 

shall be shop coated with zinc Chromate primer paint.  Electroplated 

copper hanger rods, hangers and accessories may be used with copper 

tubing. 

C. Horizontal piping and tubing shall be supported within 300 mm (12 

inches) of each fitting or coupling. 

D. Horizontal cast iron piping shall be supported with the following 

maximum horizontal spacing and minimum hanger rod diameters: 
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1. NPS 1-1/2 to NPS 2 (DN 40 to DN 50):  1500 mm (60 inches) with 10 mm 

(3/8 inch) rod. 

2. NPS 3 (DN 80):  1500 mm (60 inches) with 13 mm (1/2 inch) rod. 

3. NPS 4 to NPS 5 (DN 100 to DN 125):  1500 mm (60 inches) with 16 mm 

(5/8 inch) rod. 

4. NPS 6 to NPS 8 (DN 150 to DN 200):  1500 mm (60 inches) with 19 mm 

(3/4 inch) rod. 

5. NPS 10 to NPS 12 (DN 250 to DN 300):  1500 mm (60 inches) with 22 mm 

(7/8 inch) rod. 

E. The maximum support spacing for horizontal plastic shall be 1.22 m (4 

feet). 

F. Vertical piping and tubing shall be supported at the base, at each 

floor, and at intervals no greater than 4.57 m (15 feet). 

G. In addition to the requirements in Section 22 05 11, COMMON WORK 

RESULTS FOR PLUMBING, floor, Wall and Ceiling Plates shall have the 

following characteristics: 

1. Solid or split unplated cast iron. 

2. All plates shall be provided with set screws. 

3. Height adjustable clevis type pipe hangers. 

4. Adjustable Floor Rests and Base Flanges shall be steel. 

5. Hanger Rods shall be low carbon steel, fully threaded or Threaded at 

each end with two removable nuts at each end for positioning rod and 

hanger and locking each in place. 

6. Riser Clamps shall be malleable iron or steel. 

7. Roller shall be cast iron. 

8. Hangers and supports utilized with insulated pipe and tubing shall 

have 180 degree (min.) metal protection shield Centered on and 

welded to the hanger and support. The shield shall be 4 inches in 

length and be 16 gage steel. The shield shall be sized for the 

insulation. 

H. Miscellaneous Materials shall be provided as specified, required, 

directed or as noted on the drawings for proper installation of 

hangers, supports and accessories. If the vertical distance exceeds 6 m 

(20 feet) for cast iron pipe additional support shall be provided in 

the center of that span.  All necessary auxiliary steel shall be 

provided to provide that support. 
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I. Cast escutcheon with set screw shall be installed at each wall, floor 

and ceiling penetration in exposed finished locations and within 

cabinets and millwork. 

J. Penetrations: 

1. Fire Stopping: Where pipes pass through fire partitions, fire walls, 

smoke partitions, or floors, a fire stop shall be installed that 

provides an effective barrier against the spread of fire, smoke and 

gases as specified in Section 07 84 00, FIRESTOPPING.  Clearances 

between raceways and openings shall be completely filled and sealed 

with the fire stopping materials.  

2. Water proofing: At floor penetrations, Clearances around the pipe 

shall be completely sealed and made watertight with sealant as 

specified in Section 07 92 00, JOINT SEALANTS. 

K. Piping shall conform to the following:  

1. Storm Water Drain and Vent Drain to main stacks:  

 

Pipe Size Minimum Pitch  

80 mm (3 inches) and 
smaller 

2%  

100 mm (4 inches) (4 
inches) and larger 

1%  

 

3.5 TESTS  

A. Storm sewer system shall be tested either in its entirety or in 

sections. 

B. Storm Water Drain tests shall be conducted before trenches are 

backfilled or fixtures are connected. A water test or air test shall be 

conducted, as directed. 

1. If entire system is tested with water, tightly close all openings in 

pipes except the highest opening, and fill system with water to 

point of overflow.  If system is tested in sections, tightly plug 

each opening except highest opening of section under test, fill each 

section with water and test with at least a 3 m (10 foot) head of 

water. In testing successive sections, test at least upper 3 m (10 

feet) of next preceding section so that each joint or pipe except 

upper most 3 m (10 feet) of system has been submitted to a test of 

at least a 3 m (10 foot) head of water. Water shall be kept in the 
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system, or in portion under test, for at least 15 minutes before 

inspection starts. System shall then be tight at all joints.  

2. For an air test, an air pressure of 35 kPa (5 psi) gage shall be 

maintained for at least 15 minutes without leakage. A force pump and 

mercury column gage shall be used for the test.  

3. Final Tests:  Either one of the following tests may be used.  

a. Smoke Test:  After fixtures are permanently connected and traps 

are filled with water, fill entire drainage and vent systems with 

smoke under pressure of 1.3 kPa (1 inch of water) with a smoke 

machine. Chemical smoke is prohibited.  

b. Peppermint Test:  Introduce .06 liters (2 ounces) of peppermint 

into each line or stack.  

- - - E N D - - - 
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SECTION 22 14 29 
SUMP PUMPS 

PART 1 - GENERAL  

1.1 DESCRIPTION  

Sump pumps.  

1.2 RELATED WORK  

A. Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING.  

B. Section 26 29 11, LOW-VOLTAGE MOTOR STARTERS. 

C. Section 22 05 12, GENERAL MOTOR REQUIREMENTS FOR PLUMBING EQUIPMENT. 

1.3 SUBMITTALS  

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, 

AND SAMPLES. 

B. Manufacturer's Literature and Data: 

1. Pump: 

a. Stancor Oil Minder Model No. SE-50, or approved equal. 

b. 3600 RPM. 

c. Maximum flow 74 GPM. 

d. 20 GPM @ 30 FT/HD, 35 GPM @ 25 FT/HD. 

2. Motor: 

a. Stancor. 

b. 3600 RPM. 

c. 1 PH, 60, 115V, 8 Amp, .5 HP. 

C. Certified copies of all the factory and construction site test data 

sheets and reports. 
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D. Complete operating and maintenance manuals including wiring diagrams, 

technical data sheets and information for ordering replaceable parts: 

1. Include complete connection which indicates all components of the 

system. 

2. Include complete diagrams of the internal wiring for each item of 

equipment. 

3. Diagrams shall have their terminals identified to facilitate 

installation, operation and maintenance.  

1.4 APPLICABLE PUBLICATIONS  

A. The publications listed below form a part of this specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only.  

B. National Electrical Manufacturers Association (NEMA): 

ICS6-93 (R2001).........Industrial Control and Systems Enclosures 

250-03..................Enclosures for Electrical Equipment (1000 Volts 

Maximum) 

C. Underwriters' Laboratories, Inc. (UL): 

508-99 (R2002)..........Safety Industrial Control Equipment 

PART 2 - PRODUCTS  

2.1 SUMP PUMP  

A. Submersible pump, designed for 37 degrees C (100 degrees F) maximum hot 

water service. Driver shall be electric motor. Support shall be 

substantial rigid type. Provide perforated, nonferrous suction trainer. 

Systems may include one, two, or more pumps with alternator as required 

by conditions: 

1. Pump housings may be cast iron, bronze, or stainless steel. Cast iron 

housings for submersible pumps shall be epoxy coated. 

B. Impeller: Brass or bronze.  
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C. Shaft: Bronze, stainless steel or other approved corrosion-resisting 

metal.  

D. Bearings: As required to hold shaft alignment, anti-friction type for 

thrust. For vertical sump pumps, if bearings for shaft in sump require 

lubrication, provide a method to lubricate bearings without opening the 

sump or removing the pump. 

E. Characteristics: Head capacity characteristics shall not permit 

overloading at any point of the curve.  

F. Motor: Maximum 40 degrees C ambient temperature rise, completely 

enclosed, voltage and phase as shown in schedule on Electrical drawings 

conforming to NEMA 250 -Type 4. Motor capacity to operate pump without 

overloading the motor. Refer to Section 22 05 12, GENERAL MOTOR 

REQUIREMENTS FOR PLUMBING EQUIPMENT. 

G. Starting Switch: Manually-operated, tumbler type, as specified in 

Section 26 29 11, LOW-VOLTAGE MOTOR STARTERS.  

H. Automatic Control and Level Alarm: Furnish a control panel in a Nema 1 

enclosure for indoors or in a Nema 4X enclosure for outdoors. The 

controls shall be suitable for operation with the electrical 

characteristics listed on the Electrical drawings. The control panel 

shall have a level control system with switches to start and stop pumps 

automatically, and to activate a high water alarm. The level control 

system will include sensors in the sump that detect the level of the 

liquid. The sensors may be float type switches, ultrasonic level 

sensors, transducers, or other appropriate equipment. The high water 

alarm shall have a red beacon light at the control panel and a buzzer, 

horn, or bell. The alarm shall have a silencing switch.  Provide 

auxiliary contacts for remote alarming to the Energy Control Center 

(ECC). The circuitry of the control panel shall include: 

-power switch to turn on/off the automatic control mechanism 

-HOA switches to manually override automatic control mechanism 

-run lights to indicate when pumps are powered up 
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-level status lights to indicate when water in sump has reached the 

predetermined on/off and alarm levels 

-magnetic motor contactors 

-disconnect/breaker for each pump 

-automatic motor overload protection 

1. Sensors that detect the level of water in the sump shall be so 

arranged as to allow the accumulation of enough volume of liquid 

below the normal on level that the pump will run for a minimum cycle 

of one minute. Sensors shall be located to activate the alarm 

adequately before the water level rises to the inlet pipe. 

2. Provide two separate power supplies to the control panel, one for the 

control/alarm circuitry and one for power to the pump motors. Each 

power supply is to be fed from its own breaker so that if a pump 

overload trips a breaker, the alarm system will still function. Each 

power supply is to be wired in its own conduit. 

3. Wiring from the sump to the control panel shall have separate 

conduits for the pump power and for the sensor switches. All conduits 

are to be sealed at the basin and at the control panel to prevent the 

intrusion of moisture and of flammable and/or corrosive gases. 

I. Sump: Furnish cast iron or fiberglass basin with gas tight covers. Cover 

shall have 280 mm by 380 mm (11-inch by 15-inch) manhole with bolted 

cover, vent connection, openings for pumps and controls. Sump shall be 

sized to allow an adequate volume of water to accumulate for a minimum 

one minute cycle of pump operation. 

J. Provide a check valve and gate valve in the discharge of each pump. 

Where a submersible pump is installed, drill a 3/16” diameter vent hole 

in the piping below the check valve beneath the cover of the sump, to 

expel any air entrapped beneath the check valve. 

K. Removal/Disconnect System:  In a system utilizing a submersible pump, 

where sump depth, pump size, or other conditions make removal of the 
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pump unusually difficult or unsafe, a removal/disconnect system shall be 

provided.  The system will consist of a discharge fitting mounted on 

vertical guide rails attached to the sump. The pump shall be fitted with 

an adapter fitting that easily connects to/disconnects from the 

discharge fitting as the pump is raised from or lowered into the sump.  

The discharge piping will connect to the discharge fitting so that it is 

not necessary to disconnect any piping in order to remove the pump. 

Where the sump depth is greater than five feet or other conditions exist 

to make the removal of the pump difficult or hazardous, the system shall 

include a rail guided quick disconnect apparatus to allow the pump to be 

pulled up out of the sump without workers entering the sump and without 

disconnecting the piping.  

PART 3 - EXECUTION  

3.1 TEST  

A. Make tests as recommended by product manufacturer and listed standards 

and under actual or simulated operating conditions and prove full 

compliance with design and specified requirements. Tests of the various 

items of equipment shall be performed simultaneously with the system of 

which each item is an integral part.  

B. When any defects are detected, correct defects and repeat test.  

- - - E N D - - - 
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SECTION 22 34 00 
FUEL-FIRED DOMESTIC WATER HEATERS 

PART 1 - GENERAL  

1.1 DESCRIPTION: 

 This section describes the requirements for installing a complete 

domestic gas fired hot water heating system ready for operation 

including water heaters, thermometers, and all necessary accessories, 

connections, and equipment.   

1.2 RELATED WORK: 

A. Section 09 91 00, PAINTING:  Preparation and finish painting. 

B. Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING. 

C. Section 22 11 23, DOMESTIC WATER PUMPS:  Circulating Pump. 

D. Section 22 07 11, PLUMBING INSULATION:  Heater Insulation. 

E. Section 22 05 19, METERS AND GAGES FOR PLUMBING PIPING.. 

F. Section 22 05 23, GENERAL-DUTY VALVES FOR PLUMBING PIPING.  

G. Section 22 11 00, FACILITY WATER DISTRIBUTION:  Piping, Fittings, 

Valves and Gages.   

1.3 QUALITY ASSURANCE: 

A. Comply with American Society of Heating, Refrigerating and Air- 

Conditioning Engineers (ASHRAE) for efficiency performance: 

1. ASHRAE 90.1, Energy Efficient Design of New Buildings except Low-

Rise Residential Buildings” for commercial water heaters.” 

B. Electrical components, devices and accessories shall be listed and 

label as defined in NFPA 70 by a qualified testing agency, and marked 

for intended location and application. 

C. ASME code construction shall be a vessel fabricated in compliance with 

the ASME boiler and Pressure Vessel Code:  Section VIII, Division 1. 

D. Fabricate and label equipment components that will be in contract with 

potable water to comply with NSF 61, “Drinking Water System Components 

– Health Effects” 

E. the gas fired domestic water heater shall conform to Section 13 05 41 

on Seismic restraint requirements, withstanding Seismic movement 

without separation of any parts from the equipment when subjected to a 

Seismic event.  

1.4 SUBMITTALS: 

A. Submit manufacturer’s literature and data pertaining to the water 

heater in properly bound package, in accordance with Section 01 33 23, 
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SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES. Include the following as a 

minimum: 

1. Water Heaters. 

2. Pressure and Temperature Relief Valves. 

3. Thermometers.  

4. Pressure Gages. 

5. Vacuum Breakers. 

B. For each natural gas fired domestic hot water heater type and size, the 

following characteristics shall be submitted: 

1. Rated Capacities 

2. Operating characteristics 

3. Electrical characteristics 

4. Furnished specialties and accessories 

5. A form U-1 or other documentation stating compliance with the ASME 

Boiler and Pressure Vessel code. 

C. Shop drawings shall include wiring diagrams for power, signal and 

control functions. 

D. Seismic qualification certificates shall be submitted that details 

equipment anchorage components identifies equipment center of gravity 

with mounting and anchorage provisions, and whether the seismic 

qualification certificate is based on an actual test or calculations. 

E. The domestic water heater shall be certified and labeled by a testing 

agency. 

1.5. APPLICABLE PUBLICATIONS: 

A. The publications listed below form a part of this specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only. 

B. American Society Of Sanitary Engineering (ASSE): 

1005....................Performance Requirements for Water Heater Drain 

Valves, 20 mm (3/4 inch) size 

C. American National Standard Institute (ANSI): 

Z21.10.1-06.............Gas Water Heaters Volume 1, Storage Water 

Heaters with Input Ratings of 75000 Btu per 

hour or less. 

Z21.10.3-04.............Gas Water Heaters, Volume III, Storage Water 

Heaters with Input Ratings above 75000 Btu per 

hour, circulating and instantaneous. 
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Z21.15A-01..............Manually Operated Gas Valves for Appliances, 

Appliance connector Valves, and Hose End Valves 

Z21.18-07...............Gas appliance Pressure Regulators 

Z21.20-05...............Automatic Gas Ignition Systems and Components 

Z21.21-05...............Automatic Valves for Gas Appliance 

Z21.22B-01..............Relief Valves for Hot Water Supply systems 

D. American Society of Mechanical Engineers (ASME): 

B1.20.1-83(R 2006)......Pipe Threads, General Purpose(Inch) 

B16.5-03................Standard for Pipe Flanges and Flanged Fittings:  

NPS ¾ through NPS 24. 

B16.24-06...............Cast Copper Alloy Pipe Flanges and Flanged 

Fittings:  classes 150, 300, 400, 600, 900, 

1500, and 2500. 

PTC 25.3-02.............Pressure Relief Devices 

Section IV-07...........Boiler and Pressure Vessel Code; Section IV, 

Recommended Rules for the Care and Operation of 

Heating Boilers 

Section VIII D1-07......Boiler and Pressure Vessel Code, Section VIII, 

Pressure Vessels Division 1 –Basic Coverage 

E. National Fire Protection Association (NFPA) 

54-09...................National Fuel Gas Code 

F. Underwriters Laboratories, Inc. (UL): 

1.6 AS-BUILT DOCUMENTATION 

A. The electronic documentation and copies of the Operations and 

Maintenance Manual, approved submittals, shop drawings, and other 

closeout documentation shall be prepared by a computer software program 

complying with Section 508 of the Rehabilitation Act of 1973, as 

amended (29 U.S.C 794d).   The manufacturer or vendor of the software 

used to prepare the electronic documentation shall have a Voluntary 

Product Accessibility Template made available for review and included 

as part of the Operations and Maintenance Manual or closeout 

documentation.  All available accessibility functions listed in the 

Voluntary Accessibility Template shall be enabled in the prepared 

electronic files.  As Adobe Acrobat is a common industry format for 

such documentation, following the document, "Creating Accessible Adobe 

PDF files, A Guide for Document Authors" that is maintained and made 

available by Adobe free of charge is recommended.” 
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B. Four sets of manufacturer’s literature and data updated to include 

submittal review comments and any equipment substitutions. 

C. Four sets of operation and maintenance data updated to include 

submittal review comments shall be inserted into a three ring binder.  

All aspects of system operation and maintenance procedures, including 

piping isometrics, wiring diagrams of all circuits, a written 

description of system design, control logic, and sequence of operation 

shall be included in the operation and maintenance manual.  The 

operations and maintenance manual shall include troubleshooting 

techniques and procedures for emergency situations.  Notes on all 

special systems or devices such as damper and door closure interlocks 

shall be included.  A List of recommended spare parts (manufacturer, 

model number, and quantity) shall be furnished.  Information explaining 

any special knowledge or tools the owner will be required to employ 

shall be inserted into the As-Built documentation. 

PART 2 - PRODUCTS  

2.1 POWER VENT, GAS FIRED, STORAGE DOMESTIC WATER HEATERS: 

A. The gas fired domestic water heater shall comply with ANSI Z21.10.3.  

B. The water heater design shall provide a combustion efficiency of at 

least 95 percent at operating conditions.  

C. The tank Construction shall be ASME code Steel, glass lined, with 1035 

kPa (160 psig) working pressure rating. 

D. The tapping (Fittings) shall be factory fabricated of materials 

compatible with the tank and in accordance with appropriate ASME 

standards for piping connection, pressure and temperature relief valve, 

pressure gauge, thermometer, drain valve, anode rods and controls.  The 

tappings shall be: 

1. 50-mm or DN50 (2 inch) and smaller: Threaded ends according to ASME 

B1.20.1. 

2. 65 mm or (DN65) (2 1/2-inch) and larger: Flanged ends according to 

ASME B16.5 for steel and stainless steel flanges, and according to 

ASME B 16.24.  

E. The natural gas-fired burner shall include the following: 

1. Thermostatic adjustment. 

2. Designed for use with power vent heaters 

3. High temperature limit and low water cutoff devices for safety 

controls. 
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4. Automatic ignition in accordance with ANSI Z21.20. 

5. Automatic damper in accordance with ANSI Z21.66. The automatic 

dampers shall be mechanically activated, automatic vent damper 

device with size matching draft hood for 300,000 BTUH and below. 

F. Temperature Setting shall be set for a maximum water temperature of 

55°C (130°F).  

G. The insulation shall surround the entire storage tank except connection 

and controls and shall comply with ASHRAE 90.1. 

H. The jacket shall be steel with enameled finish. 

I. The drain valve shall be corrosion resistant metal complying with ASSE 

1005. 

J. The power vent system shall be interlocked with the burner. 

K. Combination Pressure and Temperature relief Valve: ANSI Z21.22 rated, 

constructed of all brass or bronze with a self-closing reseating valve.  

2.2 DOMESTIC HOT WATER COMPRESSION TANKS 

A. A steel pressure rated tank constructed with welded joints and factory 

installed butyl rubber diaphragm shall be installed as scheduled.  The 

air pre charge shall be set to minimum system operating pressure at 

tank. 

B. The tappings shall be factory fabricated steel, welded to the tank and 

include ASME B1.20.1 pipe thread. 

C. The interior finish shall comply with NSF 61 barrier materials for 

potable water tank linings and the liner shall extend into and through 

the tank fittings and outlets.   

D. The air charging valve shall be factory installed. 

2.3 HEAT TRAPS 

 Heat traps shall be installed in accordance with ASHRAE 90.1, latest 

edition. 

2.4 COMBINATION TEMPERATURE AND PRESSURE RELIEF VALVES 

 The combination temperature and pressure relief valves shall be ASME 

rated and stamped and include a relieving capacity at least as great as 

the heat input and include a pressure setting less than the water 

heater’s working pressure rating. 

2.5 GAS SHUTOFF VALVES 

A. The gas shutoff valve shall be manually operated conforming to ANSI 

Z21.15. 

B. In high Seismic areas, an earthquake shear valve shall be installed. 
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2.6 GAS PRESSURE REGULATORS 

 The gas pressure regulator shall be appliance type, pressure rating 

matching inlet natural gas supply temperature, and conforming to ANSI 

Z21.18. 

2.7 AUTOMATIC GAS VALVES 

 The automatic gas valves shall be appliance type, electrically 

operated, on-off automatic control, and conforming to ANSI Z21.21. 

2.8 THERMOMETERS: 

 The thermometers shall be straight stem, iron case, red reflecting 

mercury thermometer or red liquid-filled thermometers, approximately 

175 mm (7 inches) high, 4 to 115°C (40 to 240°F).  

PART 3 - EXECUTION  

3.1 INSTALLATION: 

A. The water heaters shall be installed on concrete bases. Refer to 

Specification Section 03 30 00, CAST-IN-PLACE CONCRETE and Section 22 

05 11, COMMON WORK RESULTS FOR PLUMBING 

B. The water heaters shall be installed level and plumb. 

C. The water heaters shall be installed and connected in accordance with 

manufacturer’s written instructions. 

D. All pressure and temperature relief valves discharge shall be piped to 

a nearby floor drains.  

E. Thermometers shall be installed on the water heater inlet and outlet 

piping. 

F. Vent piping from gas-train pressure regulators and valves shall be 

piped to the outside of building and shall conform to NFPA 54.   

G. The thermostats shall be set for a maximum setting of 54°C (130°F). 

H. Shutoff valves shall be installed on the domestic water supply piping 

to the water heater and on the domestic hot water outlet piping. 

I. All manufacturer's required clearances shall be maintained. 

J. A combination temperature and pressure relief valve shall be installed 

at the top portion of the storage tank.  The sensing element shall 

extend into the tank.  The relief valve outlet drain piping shall 

discharge by positive air gap into a floor drain. 

K. Piping type heat traps shall be installed on the inlet and outlet 

piping of the electric domestic hot water heater storage tanks. 

L. Water heater drain piping shall be installed as indirect waste to spill 

by positive air gap into open drains or over floor drains.  Hose end 
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drain valves shall be installed at low points in water piping for 

natural gas fueled domestic hot water heaters without integral drains.    

M. The type B combustion vent shall be installed and sized according to 

the water heaters recommendations and extended through the roof or wall 

as allows by the local fuel gas code or NFPA 54.  

3.2 LEAKAGE TEST: 

 Before piping connections are made, the water heaters shall be test at 

a hydrostatic pressure of 1375 kPa (200 psi) and 1654 kPa (240 psi) for 

a unit with a MAWP of 1103 kPa (160 psi). Correct If any leakage is 

found on the water heater, the water heater shall be replaced with a 

new unit at no additional cost to the VA. 

3.3 PERFORMANCE TEST: 

 All of the remote water outlets shall be tested to ensure a minimum of 

49°C (120°F) and a maximum of 54°C (130°F) water flow at all times. If 

necessary, all corrections shall be made to balance the return water 

system or reset the thermostat to make the system comply with design 

requirements.  

- - - E N D - - - 
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SECTION 22 40 00 
PLUMBING FIXTURES 

PART 1 - GENERAL 

1.1 DESCRIPTION 

 Plumbing fixtures, associated trim and fittings necessary to make a 

complete installation from wall or floor connections to rough piping, 

and certain accessories.  

1.2 RELATED WORK 

A. Sealing between fixtures and other finish surfaces: Section 07 92 00, 

JOINT SEALANTS. 

B. Flush panel access doors: Section 08 31 13, ACCESS DOORS AND FRAMES.  

C. Through bolts: Section 10 21 13, TOILET COMPARTMENTS. 

D. Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING. 

E. SECTION 22 08 00, COMMISSIONING OF PLUMBING SYSTEMS. 

 Requirements for commissioning, systems readiness checklist, and 

training. 

1.3 SUBMITTALS  

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, 

AND SAMPLES.  

B. Submit plumbing fixture information in an assembled brochure, showing 

cuts and full detailed description of each fixture.  

1.4 APPLICABLE PUBLICATIONS  

A. The publications listed below form a part of this specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only.  

B. American National Standard Institute (ANSI):  

 The American Society of Mechanical Engineers (ASME): 

A112.6.1M-02(R2008).....Floor Affixed Supports for Off-the-Floor 

Plumbing Fixtures for Public Use 

A112.19.1M-08 ..........Enameled Cast Iron Plumbing Fixtures  

A112.19.2M-03...........Vitreous China Plumbing Fixtures  

A112.19.3-2001(R2008)...Stainless Steel Plumbing Fixtures (Designed for 

Residential Use) 

C. American Society for Testing and Materials (ASTM):  

A276-2010 ..............Stainless and Heat-Resisting Steel Bars and 

Shapes  

WW-P-541-E/GEN .........Plumbing Fixtures with Amendment 1 
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D. National Association of Architectural Metal Manufacturers (NAAMM): NAAMM 

AMP 500-505 

Metal Finishes Manual (1988)  

E. American Society of Sanitary Engineers (ASSE): 

1016-05.................Performance Requirements for Individual 

Thermostatic, Pressure Balancing and Combination 

Pressure Balancing and Thermostatic Control 

Valves for Individual Fixture Fittings  

F. National Sanitation Foundation (NSF)/American National Standards 

Institute (ANSI): 

61-2009 ................Drinking Water System Components-Health Effects 

G. American with Disabilities Act (A.D.A) Section 4-19.4 Exposed Pipes and 

Surfaces  

H. Environmental Protection Agency EPA PL 93-523 1974; A 1999) Safe 

Drinking Water Act. 

I. International Building Code, ICC IPBC 2009.  

PART 2 - PRODUCTS 

2.1 STAINLESS STEEL 

A. Corrosion-resistant Steel (CRS): 

1. Plate, Sheet and Strip: CRS flat products shall conform to chemical 

composition requirements of any 300 series steel specified in ASTM 

A276. 

2. Finish: Exposed surfaces shall have standard polish (ground and 

polished) equal to NAAMM finish Number 4. 

B. Die-cast zinc alloy products are prohibited. 

2.2 STOPS  

A. Provide lock-shield loose key or screw driver pattern angle stops, 

straight stops or stops integral with faucet, with each compression type 

faucet whether specifically called for or not, including sinks in wood 

and metal casework, laboratory furniture and pharmacy furniture. Locate 

stops centrally above or below fixture in accessible location.  

B. Furnish keys for lock shield stops to the COTR. 

C. Supply from stops not integral with faucet shall be chrome plated copper 

flexible tubing or flexible stainless steel with inner core of non-toxic 

polymer. 

D. Supply pipe from wall to valve stop shall be rigid threaded IPS copper 

alloy pipe, i.e. red brass pipe nipple, chrome plated where exposed.  

E. Psychiatric Area: Provide stainless steel drain guard for all lavatories 

not installed in casework. 
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2.3 ESCUTCHEONS  

 Heavy type, chrome plated, with set screws. Provide for piping serving 

plumbing fixtures and at each wall, ceiling and floor penetrations in 

exposed finished locations and within cabinets and millwork.  

2.4 LAMINAR FLOW CONTROL DEVICE 

A. Smooth, bright stainless steel or satin finish, chrome plated metal 

laminar flow device shall provide non-aeration, clear, coherent laminar 

flow that will not splash in basin. Device shall also have a flow 

control restrictor and have vandal resistant housing. 

B. Flow Control Restrictor: 

1. Capable of restricting flow from 95 ml/s to 110 ml/s (1.5 gpm to 1.7 

gpm) for lavatories; 125 ml/s to 140 ml/s (2.0 gpm to 2.2 gpm) for 

sinks P-505 through P-520, P-524 and P-528; and 170 ml/s to 190 ml/s 

(2.75 gpm to 3.0 gpm) for dietary food preparation and rinse sinks or 

as specified. 

2. Compensates for pressure fluctuation maintaining flow rate specified 

above within 10 percent between 170 kPa and 550 kPa (25 psi and 80 

psi). 

3. Operates by expansion and contraction, eliminates mineral/sediment 

build-up with self-cleaning action, and is capable of easy manual 

cleaning. 

2.5 CARRIERS  

A. ASME/ANSI A112.6.1M, with adjustable gasket faceplate chair carriers for 

wall hung closets with auxiliary anchor foot assembly, hanger rod 

support feet, and rear anchor tie down.  

B. Where water closets, lavatories or sinks are installed back-to-back and 

carriers are specified, provide one carrier to serve both fixtures in 

lieu of individual carriers. The drainage fitting of the back to back 

carrier shall be so constructed that it prevents the discharge from one 

fixture from flowing into the opposite fixture. 

2.6 WATER CLOSETS  

A. (P-103) Water Closet (Wall Hung, ASME/ANSI A112.19.2M, Figure 9) office 

and industrial, elongated bowl, siphon jet 4 L (1.1 gallons) per flush, 

wall outlet. Top of rim shall be between 406 mm and 432 mm (16 inches 

and 17 inches) above finished floor. Handicapped water closet shall have 

rim set 457 mm (18 inches) above finished floor. 

1. Seat: Institutional/Industrial, extra heavy duty, chemical resistant, 

solid plastic, open front less cover for elongated bowls, integrally 
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molded bumpers, concealed check hinge with stainless steel post. Seat 

shall be posture contoured body design. Color shall be white.  

2. Fittings and Accessories: Gaskets - neoprene; bolts with chromium 

plated caps nuts and washers.  

3. Flush valve: Large chloramines resistant diaphragm, semi-red brass 

valve body, exposed chrome plated, water saver design 4 L (1.1 

gallons) per flush with maximum 10 percent variance, 25 mm (1 inch) 

screwdriver back check angle stop with vandal resistant cap, 

adjustable tailpiece, a high back pressure vacuum breaker, spud 

coupling for 38 mm (1 1/2 inches) top spud, wall and spud flanges, 

and sweat solder adapter with cover tube and set screw wall flange. 

Valve body, cover, tailpiece and control stop shall be in conformance 

with ASTM alloy classification for semi-red brass. Seat bumpers shall 

be integral part of flush valve. Set centerline of inlet 292 mm (11-

1/2 inches) above rim.  

2.7 URINALS  

A. (P-201) Urinal (Wall Hung, ANSI A112.19.2M, Figure 30) bowl with 

integral flush distribution, wall to front of flare 356 mm (14 inches). 

Wall hung with integral trap, siphon jet flushing action 4 L (1.0 

gallons) per flush with 50 mm (2 inches) back outlet and 19 mm (3/4 

inch) top inlet spud.  

1. Support urinal with chair carrier and install with rim 600 mm (24 

inches) above finished floor.  

2. Flushing Device: Large chloramines resistant diaphragm, semi-red 

brass body, battery powered, active infrared sensor for automatic 

operation non-hold-open, water saver design, 19 mm (3/4 inch) capped 

screwdriver angle stop valve. Set centerline of inlet 292 mm (11 1/2 

inches) above urinal. Valve body, cover, tailpiece, and control stop 

shall be in conformance with ASTM alloy classification for semi-red 

brass.  

B. (P-202) Urinal (Wheelchair, Wall Hung, ANSI A112.19.2M, Figure 30) bowl 

with integral flush distribution, wall to front of flare 356 mm (14 

inches). Wall hung with integral trap, siphon jet flushing action 4 L 

(1.0 gallon per flush) with 51 mm (2 inches) back outlet and 19 mm (3/4 

inch) top inlet spud. 

1. Support urinal with chair carrier and install with rim 381 mm (15 

inches) above finished floor.  

2. Flushing Device: Large chloramines resistant diaphragm, semi-red 

brass body, battery powered active infrared sensor for automatic 

operation, non-hold-open, water saver design, 19 mm (3/4 inch) capped 
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screwdriver angle stop valve. Set centerline of inlet 292 mm (11-1/2 

inches) above urinal. Valve body, cover, tailpiece and control stop 

shall be in conformance with ASTM alloy classification for semi-red 

brass.  

2.8 LAVATORIES 

A. Dimensions for lavatories are specified, Length by width (distance from 

wall) and depth. 

B. Brass components in contact with water shall contain no more than 3 

percent lead content by dry weight. 

C. (P-418) Lavatory (Sensor Control, Gooseneck Spout, ASME/ANSI A112.19.2M, 

Figure 16) straight back, approximately 508 mm by 457 mm (20 inches by 

18 inches) and a 102 mm (4 inches) minimum apron, first quality vitreous 

china with punching for gooseneck spout. Set rim 864 mm (34 inches) 

above finished floor.  

1. Faucet: Solid cast brass construction, chrome plated, gooseneck spout 

with outlet 102 mm to 127 mm (4 inches to 5 inches) above rim. 

Electronic sensor operated, 102 mm (4 inches) center set mounting, 

battery operated electronic module, solid brass hot-cold water mixer 

adjusted from top deck with barrier free design control handle. 

Provide laminar flow control device. Breaking the light beam shall 

activate the water flow. Flow shall stop when user moves away from 

light beam.  

2. Drain: Cast or wrought brass with flat grid strainer with offset 

tailpiece, brass, chrome plated. 

3. Stops: Angle type. See paragraph 2.2.Stops  

4. Trap: Cast copper alloy, 38 mm by 32 mm (1 1/2 inches by 1 1/4 

inches) P-trap. Adjustable with connected elbow and 17 gage tubing 

extension to wall. Exposed metal trap surface and connection hardware 

shall be chrome plated with a smooth bright finish. Set trap parallel 

to wall. 

5. Provide cover for drain, stops and trap per A.D.A 4-19.4. 

2.9 SINKS AND LAUNDRY TUBS 

A. Dimensions for sinks and laundry tubs are specified, length by width 

(distance from wall) and depth. 

B. (P-502) Service Sink (Corner, Floor Mounted) stain resistant terrazzo, 

711 mm by 711 mm by 305 mm (28 inches by 28 inches by 12 inches) with 

152 mm (6 inches) drop front. Terrazzo, composed of marble chips and 

white Portland cement, shall develop compressive strength of 20684 kPa 

(3000 psi) seven days after casting. Provide extruded aluminum cap on 

front side. 
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1. Faucet: Solid brass construction, combination faucet with replaceable 

monel seat, removable replacement unit containing all parts subject 

to wear, integral stops, mounted on wall above sink. Spout shall have 

a pail hook, 19 mm (3/4 inch) hose coupling threads, vacuum breaker, 

and top or bottom brace to wall. Four-arm handles on faucets shall be 

cast, formed, or drop forged copper alloy. Escutcheons shall be 

either forged copper alloy or CRS. Exposed metal parts, including 

exposed part under valve handle when in open position, shall have a 

smooth bright finish. Provide 914 mm (36 inches) hose with wall hook. 

Centerline of rough in is 1219 mm (48 inches) above finished floor. 

2. Drain: Seventy six millimeter (3 inches) cast brass drain with nickel 

bronze strainer. 

3. Trap: P-trap, drain through floor. 

C. (P-524) Sink, (CRS, Double Compartment, Counter Top, ASME/ANSI 

A112.19.3M, Kitchen Sinks, Figure 6) self rimming, approximately 838 mm 

by 559 mm (33 inches by 22 inches) with two compartments inside 

dimensions approximately 343 mm by 406 mm by 191 mm (13 1/2 inches by 16 

inches by 7 1/2 inches), minimum 20 gage CRS. Corners and edges shall be 

well rounded. 

1. Faucet: Kitchen sink, solid brass construction, swing spout, chrome 

plated copper alloy with spray and hose. 

2. Drain: Drain plug with cup strainer, stainless steel. 

3. Trap: Cast copper alloy, 38 mm (1 1/2 inches) P-trap with cleanout 

plug, continuous drain with wall connection and escutcheon. 

4. Provide cover for drain, stops and trap per A.D.A 4-19.4. 

2.10 DISPENSER, DRINKING WATER  

A. Standard rating conditions: 10 degrees C (50 degrees F) water with 27 

degrees C (80 degrees F) inlet water temperature and 32 degrees C (90 

degrees F) ambient air temperature.  

B. (P-609) Electric Water Cooler: Mechanically cooled, self contained, 

wheel chair, bubbler style fully exposed dual height stainless steel 

fountain, recessed in wall refrigeration system, stainless steel grille, 

stainless steel support arm, wall mounting box, energy efficient cooling 

system consisting of a hermetically sealed reciprocating type 

compressor, 115v, 60 Hz, single phase, fan cooled condenser, permanently 

lubricated fan motor. Set highest bubbler 1016 mm (40 inches) above 

finished floor.  

2.11 SHOWER BATH FIXTURE  

A. (P-701) Shower Bath Fixture (Detachable, Wall Mounted, Concealed 

Supplies, Type T/P Combination Valve):  
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1. Shower Installation: Wall mounted detachable spray assembly, 600 mm 

(24 inch) wall bar, elevated vacuum breaker, supply elbow and flange 

and valve. All external trim, chrome plated metal.  

2. Shower Head Assembly: Plastic shower head with flow control to limit 

discharge to 160 ml/s (2.5 gpm), 1524 mm (60 inches) length of rubber 

lined CRS, chrome plated metal flexible, or white vinyl reinforced 

hose and supply wall elbow. Design showerhead to fit in palm of hand. 

Provide CRS or chrome plated metal wall bar with an adjustable swivel 

hanger for showerhead. Fasten wall bar securely to wall for hand 

support. 

3. Valves: Type T/P combination thermostatic and pressure balancing, 

with chrome plated metal lever type operating handle adjustable for 

rough-in variations and chrome plated metal or CRS face plate. Valve 

body shall be any suitable copper alloy. Internal parts shall be 

copper, nickel alloy, CRS or thermoplastic material. Valve inlet and 

outlet shall be 13 mm (1/2 inch) IPS. Provide external screwdriver 

check stops, vacuum breaker and temperature limit stops. Set stops 

for a maximum temperature of 40 degrees C (105 degrees F). All 

exposed fasteners shall be vandal resistant. Valve shall provide a 

minimum of 160  ml/s at 310 kPa (2.5 gpm at 45 psi) pressure drop. 

2.12 HYDRANT, HOSE BIBB AND MISCELLANEOUS DEVICES 

A. (P-801) Wall Hydrant: Cast bronze non-freeze hydrant with detachable T-

handle. Brass operating rod within casing of bronze pipe of sufficient 

length to extend through wall and place valve inside building. Brass 

valve with coupling and union elbow having metal-to-metal seat. Valve 

rod and seat washer removable through face of hydrant; 19 mm (3/4 inch) 

hose thread on spout; 19 mm (3/4 inch) pipe thread on inlet. Finish may 

be rough; exposed surfaces shall be chrome plated. Set not less than 457 

mm (18 inches) nor more than 914 mm (36 inches) above grade. On porches 

and platforms, set approximately 762 mm (30 inches) above finished 

floor. Provide integral vacuum breaker which automatically drains when 

shut off. 

B. (P-802) Hose Bibb (Combination Faucet, Wall Mounted to Exposed Supply 

Pipes): Cast or wrought copper alloy, combination faucet with 

replaceable monel seat, removable replacement unit containing all parts 

subject to wear, mounted on wall 914 mm (36 inches) above floor to 

concealed supply pipes. Provide faucet without top or bottom brace and 

with 19 mm (3/4 inch) hose coupling threads on spout, integral stops and 

vacuum breaker. Design valves with valve disc arranged to eliminate 

rotation on seat. Four-arm handles on faucets shall be cast, formed or 
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drop forged copper alloy. Escutcheons shall be either forged copper 

alloy or CRS. Exposed metal parts, including exposed part under valve 

handle when in open position, shall have a bright finish.  

C. (P-804) Hose Bibb (Single Faucet, Wall Mounted to Concealed Supply 

Pipe): Cast or wrought copper alloy, single faucet with replaceable 

monel seat, removable replacement unit containing all parts subject to 

wear, mounted on wall 914 mm (36 inches) above floor to concealed supply 

pipe. Provide faucet with 19 mm (3/4 inch) hose coupling thread on spout 

and vacuum breaker. Four-arm handle on faucet shall be cast, formed or 

drop forged copper alloy. Escutcheons shall be either forged copper 

alloy or CRS. Exposed metal parts, including exposed part under valve 

handle when in open position, shall have a bright finish.  

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Fixture Setting: Opening between fixture and floor and wall finish shall 

be sealed as specified under Section 07 92 00, JOINT SEALANTS. 

B. Supports and Fastening: Secure all fixtures, equipment and trimmings to 

partitions, walls and related finish surfaces. Exposed heads of bolts 

and nuts in finished rooms shall be hexagonal, polished chrome plated 

brass with rounded tops. 

C. Through Bolts: For free standing marble and metal stud partitions refer 

to Section 10 21 13, TOILET COMPARTMENTS. 

D. Toggle Bolts: For hollow masonry units, finished or unfinished. 

E. Expansion Bolts: For brick or concrete or other solid masonry. Shall be 

6 mm (1/4 inch) diameter bolts, and to extend at least 76 mm (3 inches) 

into masonry and be fitted with loose tubing or sleeves extending into 

masonry. Wood plugs, fiber plugs, lead or other soft metal shields are 

prohibited. 

F. Power Set Fasteners: May be used for concrete walls, shall be 6 mm (1/4 

inch) threaded studs, and shall extend at least 32 mm (1 1/4 inches) 

into wall. 

G. Tightly cover and protect fixtures and equipment against dirt, water and 

chemical or mechanical injury. 

H. Where water closet waste pipe has to be offset due to beam interference, 

provide correct and additional piping necessary to eliminate relocation 

of water closet. 

I. Do not use aerators on lavatories and sinks. 
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3.2 CLEANING 

 At completion of all work, fixtures, exposed materials and equipment 

shall be thoroughly cleaned. 

3.3 COMMISSIONING 

A. Provide commissioning documentation in accordance with the requirements 

of Section 22 08 00 – COMMISSIONING OF PLUMBING SYSTEMS for all 

inspection, startup, and contractor testing required above and required 

by the System Readiness Checklist provided by the Commissioning Agent.  

B. Components provided under this section of the specification will be 

tested as part of a larger system.  Refer to Section   22 08 00 – 

COMMISSIONING OF PLUMBING SYSTEMS and related sections for contractor 

responsibilities for system commissioning.  

 

- - - E N D - - - 
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SECTION 23 05 11 
COMMON WORK RESULTS FOR HVAC  

 
PART 1 - GENERAL  

1.1 DESCRIPTION  

A. The requirements of this Section apply to all sections of Division 23.  

B. Definitions: 

1. Exposed: Piping, ductwork, and equipment exposed to view in finished 

rooms.  

2. Option or optional: Contractor's choice of an alternate material or 

method.  

3. RE: Resident Engineer 

4. COTR: Contracting Officer’s Technical Representative. 

1.2 RELATED WORK  

A. Section 01 00 00, GENERAL REQUIREMENTS. 
B. Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES. 
C. Concrete and Grout: Section 03 30 00, CAST-IN-PLACE CONCRETE.  

D. Building Components for Attachment of Hangers: Section 05 31 00, STEEL 

DECKING,  

E. Section 05 50 00, METAL FABRICATIONS.  

F. Section 07 84 00, FIRESTOPPING.  

G. Flashing for Wall and Roof Penetrations: Section 07 60 00, FLASHING AND 

SHEET METAL.  

H. Section 07 92 00, JOINT SEALANTS.  

I. Section 09 91 00, PAINTING. 

J. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS 

K. Section 26 29 11, LOW-VOLTAGE MOTOR STARTERS.  

1.3 QUALITY ASSURANCE  

A. Mechanical, electrical and associated systems shall be safe, reliable, 

efficient, durable, easily and safely operable and maintainable, easily 

and safely accessible, and in compliance with applicable codes as 

specified. The systems shall be comprised of high quality institutional-

class and industrial-class products of manufacturers that are 

experienced specialists in the required product lines. All construction 

firms and personnel shall be experienced and qualified specialists in 

industrial and institutional HVAC construction, as applicable.  

B. Flow Rate Tolerance for HVAC Equipment: Section 23 05 93, TESTING, 

ADJUSTING, AND BALANCING FOR HVAC. 
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C. Equipment Vibration Tolerance: 

1. Refer to Section 23 05 41, NOISE AND VIBRATION CONTROL FOR HVAC 

PIPING AND EQUIPMENT. Equipment shall be factory-balanced to this 

tolerance and re-balanced on site, as necessary. 

2. After HVAC air balance work is completed and permanent drive sheaves 

are in place, perform field mechanical balancing and adjustments 

required to meet the specified vibration tolerance. 

D. Products Criteria: 

1. Standard Products: Material and equipment shall be the standard 

products of a manufacturer regularly engaged in the manufacture of 

the products for at least 3 years. The design, model and size of each 

item shall have been in satisfactory and efficient operation on at 

least three installations for approximately three years. However, 

digital electronics devices, software and systems such as controls, 

instruments, computer work station, shall be the current generation 

of technology and basic design that has a proven satisfactory service 

record of at least three years. See other specification sections for 

any exceptions. 

2. All items furnished shall be free from defects that would adversely 

affect the performance, maintainability and appearance of individual 

components and overall assembly. 

3. Conform to codes and standards as required by the specifications. 

Conform to local codes, if required by local authorities such as the 

natural gas supplier, if the local codes are more stringent than 

those specified. Refer any conflicts to the Resident Engineer 

(RE)/Contracting Officers Technical Representative (COTR). 

4. Multiple Units: When two or more units of materials or equipment of 

the same type or class are required, these units shall be products of 

one manufacturer. 

5. Assembled Units: Manufacturers of equipment assemblies, which use 

components made by others, assume complete responsibility for the 

final assembled product. 

6. Nameplates: Nameplate bearing manufacturer's name or identifiable 

trademark shall be securely affixed in a conspicuous place on 

equipment, or name or trademark cast integrally with equipment, 

stamped or otherwise permanently marked on each item of equipment. 

7. Asbestos products or equipment or materials containing asbestos shall 

not be used. 
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E. Equipment Service Organizations:  

1. HVAC: Products and systems shall be supported by service 

organizations that maintain a complete inventory of repair parts and 

are located reasonably close to the site.  

F. HVAC Mechanical Systems Welding: Before any welding is performed, 

contractor shall submit a certificate certifying that welders comply 

with the following requirements: 

1. Qualify welding processes and operators for piping according to ASME 

"Boiler and Pressure Vessel Code", Section IX, "Welding and Brazing 

Qualifications". 

2. Comply with provisions of ASME B31 series "Code for Pressure Piping". 

3. Certify that each welder has passed American Welding Society (AWS) 

qualification tests for the welding processes involved, and that 

certification is current. 

G. Execution (Installation, Construction) Quality: 

1. Apply and install all items in accordance with manufacturer's written 

instructions. Refer conflicts between the manufacturer's instructions 

and the contract drawings and specifications to the RE/COTR for 

resolution. Provide written hard copies or computer files of 

manufacturer’s installation instructions to the RE/COTR at least two 

weeks prior to commencing installation of any item. Installation of 

the item will not be allowed to proceed until the recommendations are 

received. Failure to furnish these recommendations is a cause for 

rejection of the material. 

2. All items that require access, such as for operating, cleaning, 

servicing, maintenance, and calibration, shall be easily and safely 

accessible by persons standing at floor level, or standing on 

permanent platforms, without the use of portable ladders. Examples of 

these items include, but are not limited to: all types of valves, 

filters and strainers, transmitters, control devices.  Prior to 

commencing installation work, refer conflicts between this 

requirement and contract drawings to the RE/COTR for resolution.   

3. Provide complete layout drawings required by Paragraph, SUBMITTALS.  

Do not commence construction work on any system until the layout 

drawings have been approved. 

1.4 SUBMITTALS  

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, 

AND SAMPLES, and with requirements in the individual specification 

sections.  
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B. Contractor shall make all necessary field measurements and 

investigations to assure that the equipment and assemblies will meet 

contract requirements. 

C. If equipment is submitted which differs in arrangement from that shown, 

provide drawings that show the rearrangement of all associated systems. 

Approval will be given only if all features of the equipment and 

associated systems, including accessibility, are equivalent to that 

required by the contract. 

D. Prior to submitting shop drawings for approval, contractor shall certify 

in writing that manufacturers of all major items of equipment have each 

reviewed drawings and specifications, and have jointly coordinated and 

properly integrated their equipment and controls to provide a complete 

and efficient installation. 

E. Upon request by Government, provide lists of previous installations for 

selected items of equipment.  Include contact persons who will serve as 

references, with telephone numbers and e-mail addresses. 

F. Submittals and shop drawings for interdependent items, containing 

applicable descriptive information, shall be furnished together and 

complete in a group. Coordinate and properly integrate materials and 

equipment in each group to provide a completely compatible and efficient 

installation. Final review and approvals will be made only by groups. 

G. Samples: Samples will not be required, except for insulation or where 

materials offered differ from specification requirements. Samples shall 

be accompanied by full description of characteristics different from 

specification. The Government, at the Government’s expense, will perform 

evaluation and testing if necessary. The Contractor may submit samples 

of additional material at the Contractor's option; however, if 

additional samples of materials are submitted later, pursuant to 

Government request, adjustment in contract price and time will be made 

as provided in the GENERAL CONDITIONS. 

H. Layout Drawings:  

1. Submit complete consolidated and coordinated layout drawings for all 

new systems, and for existing systems that are in the same areas. 

Refer to the GENERAL CONDITIONS.  

2. The drawings shall include plan views, elevations and sections of all 

systems and shall be on a scale of not less than 1:32 (3/8-inch equal 

to one foot). Clearly identify and dimension the proposed locations 

of the principal items of equipment. The drawings shall clearly show 

locations and adequate clearance for all equipment, piping, valves, 

control panels and other items. Show the access means for all items 



Lebanon VA Medical Center May 18, 2012 
Behavioral Health Complex Issued for Bid 
Lebanon, PA 17042 VA Project No. 595-109 
 Project No. 3468 

 

COMMON WORK RESULTS FOR HVAC 23 05 11 - 5 

requiring access for operations and maintenance. Provide detailed 

layout drawings of all piping and duct systems. 

3. Do not install equipment foundations, equipment or piping until 

layout drawings have been approved.  

4. In addition, for HVAC systems, provide details of the following: 

a. Mechanical equipment rooms.  

b. Interstitial space. 

c. Hangers, inserts, supports, and bracing.  

d. Pipe sleeves.  

e. Duct or equipment penetrations of floors, walls, ceilings, or 

roofs. 

I. Manufacturer's Literature and Data: Submit under the pertinent section 

rather than under this section.  

1. Submit belt drive with the driven equipment. Submit selection data 

for specific drives when requested by the Resident Engineer.  

2. Submit electric motor data and variable speed drive data with the 

driven equipment.  

3. Equipment and materials identification.  

4. Fire-stopping materials.  

5. Hangers, inserts, supports and bracing. Provide load calculations for 

variable spring and constant support hangers.   

6. Wall, floor, and ceiling plates.  

J. HVAC Maintenance Data and Operating Instructions:  

1. Maintenance and operating manuals in accordance with Section 01 00 

00, GENERAL REQUIREMENTS, Article, INSTRUCTIONS, for systems and 

equipment.  

2. Provide a listing of recommended replacement parts for keeping in 

stock supply, including sources of supply, for equipment. Include in 

the listing belts for equipment: Belt manufacturer, model number, 

size and style, and distinguished whether of multiple belt sets.  

K. Provide copies of approved HVAC equipment submittals to the Testing, 

Adjusting and Balancing Subcontractor.  

1.5 APPLICABLE PUBLICATIONS  

A. The publications listed below form a part of this specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only.  

B. Air Conditioning and Refrigeration Institute (ARI):  

430-99..................Central Station Air-Handling Units  

C. American National Standard Institute (ANSI):  

B31.1-2004..............Power Piping  



Lebanon VA Medical Center May 18, 2012 
Behavioral Health Complex Issued for Bid 
Lebanon, PA 17042 VA Project No. 595-109 
 Project No. 3468 

 

COMMON WORK RESULTS FOR HVAC 23 05 11 - 6 

D. Rubber Manufacturers Association (ANSI/RMA):  

IP-20-2007..............Drives Using Classical V-Belts and Sheaves 

IP-21-1991(1997)........Drives Using Double-V (Hexagonal) Belts  

IP-22-2007..............Drives Using Narrow V-Belts and Sheaves  

E. Air Movement and Control Association (AMCA):  

410-96..................Recommended Safety Practices for Air Moving 

Devices  

F. American Society of Mechanical Engineers (ASME):  

Section IX-2007.........Welding and Brazing Qualifications  

 Code for Pressure Piping: 

B31.1-2004..............Power Piping, with Amendments 

G. American Society for Testing and Materials (ASTM):  

A36/A36M-05.............Carbon Structural Steel 

A575-96(2002)...........Steel Bars, Carbon, Merchant Quality, M-Grades R 

(2002) 

E84-07..................Standard Test Method for Burning Characteristics 

of Building Materials  

E119-07.................Standard Test Method for Fire Tests of Building 

Construction and Materials  

H. Manufacturers Standardization Society (MSS) of the Valve and Fittings 

Industry, Inc:  

SP-58-2002..............Pipe Hangers and Supports-Materials, Design and 

Manufacture  

SP 69-2003..............Pipe Hangers and Supports-Selection and 

Application 

SP 127-2001.............Bracing for Piping Systems, Seismic – Wind – 

Dynamic, Design, Selection, Application 

J. National Electrical Manufacturers Association (NEMA): 

MG-1-2006...............Motors and Generators 

K. National Fire Protection Association (NFPA):  

70-08...................National Electrical Code 

90A-02..................Installation of Air Conditioning and Ventilating 

Systems  

101-06..................Life Safety Code  

1.6 DELIVERY, STORAGE AND HANDLING  

A. Protection of Equipment:  

1. Equipment and material placed on the job site shall remain in the 

custody of the Contractor until phased acceptance, whether or not the 

Government has reimbursed the Contractor for the equipment and 
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material. The Contractor is solely responsible for the protection of 

such equipment and material against any damage. 

2. Place damaged equipment in first class, new operating condition; or, 

replace same as determined and directed by the RE/COTR. Such repair 

or replacement shall be at no additional cost to the Government. 

3. Protect interiors of new equipment and piping systems against entry 

of foreign matter. Clean both inside and outside before painting or 

placing equipment in operation. 

4. Existing equipment and piping being worked on by the Contractor shall 

be under the custody and responsibility of the Contractor and shall 

be protected as required for new work. 

B. Cleanliness of Piping and Equipment Systems: 

1. Exercise care in storage and handling of equipment and piping 

material to be incorporated in the work. Remove debris arising from 

cutting, threading and welding of piping. 

2. Piping systems shall be flushed, blown or pigged as necessary to 

deliver clean systems. 

3. Clean interior of all tanks prior to delivery for beneficial use by 

the Government. 

4. Boilers shall be left clean following final internal inspection by 

Government insurance representative or inspector. 

5. Contractor shall be fully responsible for all costs, damage, and 

delay arising from failure to provide clean systems. 

 
PART 2 - PRODUCTS  

2.1 FACTORY-ASSEMBLED PRODUCTS 

A. Provide maximum standardization of components to reduce spare part 

requirements. 

B. Manufacturers of equipment assemblies that include components made by 

others shall assume complete responsibility for final assembled unit. 

1. All components of an assembled unit need not be products of same 

manufacturer. 

2. Constituent parts that are alike shall be products of a single 

manufacturer. 

3. Components shall be compatible with each other and with the total 

assembly for intended service. 

4. Contractor shall guarantee performance of assemblies of components, 

and shall repair or replace elements of the assemblies as required to 

deliver specified performance of the complete assembly. 
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C. Components of equipment shall bear manufacturer's name and trademark, 

model number, serial number and performance data on a name plate 

securely affixed in a conspicuous place, or cast integral with, stamped 

or otherwise permanently marked upon the components of the equipment. 

D. Major items of equipment, which serve the same function, must be the 

same make and model. Exceptions will be permitted if performance 

requirements cannot be met. 

2.2 COMPATIBILITY OF RELATED EQUIPMENT  

 Equipment and materials installed shall be compatible in all respects 

with other items being furnished and with existing items so that the 

result will be a complete and fully operational plant that conforms to 

contract requirements. 

2.3 BELT DRIVES  

A. Type: ANSI/RMA standard V-belts with proper motor pulley and driven 

sheave. Belts shall be constructed of reinforced cord and rubber.  

B. Dimensions, rating and selection standards:  ANSI/RMA IP-20 and IP-21.  

C. Minimum Horsepower Rating: Motor horsepower plus recommended ANSI/RMA 

service factor (not less than 20 percent) in addition to the ANSI/RMA 

allowances for pitch diameter, center distance, and arc of contact.  

D. Maximum Speed: 25 m/s (5000 feet per minute).  

E. Adjustment Provisions: For alignment and ANSI/RMA standard allowances 

for installation and take-up.  

F. Drives may utilize a single V-Belt (any cross section) when it is the 

manufacturer's standard.  

G. Multiple Belts: Matched to ANSI/RMA specified limits by measurement on a 

belt measuring fixture. Seal matched sets together to prevent mixing or 

partial loss of sets. Replacement, when necessary, shall be an entire 

set of new matched belts.  

H. Sheaves and Pulleys: 

1. Material: Pressed steel, or close grained cast iron.  

2. Bore: Fixed or bushing type for securing to shaft with keys.  

3. Balanced: Statically and dynamically.  

4. Groove spacing for driving and driven pulleys shall be the same.  

5. Minimum Diameter of V-Belt Sheaves (ANSI/RMA recommendations)in 

millimeters and inches: 
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Fractional 
Horsepower 

Standard High Capacity 

Cross 
Section 

Min. od 
mm (in) 

Cross 
Section 

Min. od 
mm (in) 

Cross 
Section 

Min. od 
mm (in) 

2L 20 (0.8) A 83 (3.25) 3V 67 (2.65) 

3L 38 (1.5) B 146 (5.75) 4V 180 (7.10) 

4L 64 (2.5) C 239 (9.40) 5V 318 (12.50) 

5L 89 (3.5) D 345 (13.60)   

  E 554 (21.80)   

 

I. Drive Types, Based on ARI 435:  

1. Provide adjustable-pitch or fixed-pitch drive as follows:  

a. Fan speeds up to 1800 RPM: 7.5 kW (10 horsepower) and smaller.  

b. Fan speeds over 1800 RPM: 2.2 kW (3 horsepower) and smaller.  

2. Provide fixed-pitch drives for drives larger than those listed above.  

3. The final fan speeds required to just meet the system CFM and 

pressure requirements, without throttling, shall be determined by 

adjustment of a temporary adjustable-pitch motor sheave or by fan law 

calculation if a fixed-pitch drive is used initially.  

2.4 DRIVE GUARDS  

A. For machinery and equipment, provide guards as shown in AMCA 410 for 

belts, chains, couplings, pulleys, sheaves, shafts, gears and other 

moving parts regardless of height above the floor to prevent damage to 

equipment and injury to personnel. Drive guards may be excluded where 

motors and drives are inside factory fabricated air handling unit 

casings.  

B. Pump shafts and couplings shall be fully guarded by a sheet steel guard, 

covering coupling and shaft but not bearings. Material shall be minimum 

16-gage sheet steel; ends shall be braked and drilled and attached to 

pump base with minimum of four 6 mm (1/4-inch) bolts. Reinforce guard as 

necessary to prevent side play forcing guard onto couplings. 

C. V-belt and sheave assemblies shall be totally enclosed, firmly mounted, 

non-resonant. Guard shall be an assembly of minimum 22-gage sheet steel 

and expanded or perforated metal to permit observation of belts. 25 mm 

(one-inch) diameter hole shall be provided at each shaft centerline to 

permit speed measurement. 

D. Materials: Sheet steel, cast iron, expanded metal or wire mesh rigidly 

secured so as to be removable without disassembling pipe, duct, or 

electrical connections to equipment.  
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E. Access for Speed Measurement: 25 mm (One inch) diameter hole at each 

shaft center.  

2.5 LIFTING ATTACHMENTS  

 Provide equipment with suitable lifting attachments to enable equipment 

to be lifted in its normal position. Lifting attachments shall withstand 

any handling conditions that might be encountered, without bending or 

distortion of shape, such as rapid lowering and braking of load. 

2.6 ELECTRIC MOTORS  

A. All material and equipment furnished and installation methods shall 

conform to the requirements of Section 23 05 12, GENERAL MOTOR 

REQUIREMENTS FOR HVAC EQUIPMENT; Section 26 29 11, LOW-VOLTAGE MOTOR 

STARTERS; and, Section 26 05 21, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS 

AND CABLES (600 VOLTS AND BELOW). Provide all electrical wiring, 

conduit, and devices necessary for the proper connection, protection and 

operation of the systems. Provide special energy efficient motors as 

scheduled. Unless otherwise specified for a particular application use 

electric motors with the following requirements.  

B. Single-phase Motors: Capacitor-start type for hard starting 

applications. Motors for centrifugal fans and pumps may be split phase 

or permanent split capacitor (PSC).  

C. Poly-phase Motors: NEMA Design B, Squirrel cage, induction type. Each 

two-speed motor shall have two separate windings. Provide a time- delay 

(20 seconds minimum) relay for switching from high to low speed. 

D. Rating: Continuous duty at 100 percent capacity in an ambient 

temperature of 40 degrees centigrade (104 degrees F); minimum horsepower 

as shown on drawings; maximum horsepower in normal operation not to 

exceed nameplate rating without service factor.  

E. Special Requirements: 

1. Where motor power requirements of equipment furnished deviate from 

power shown on plans, provide electrical service designed under the 

requirements of NFPA 70 without additional time or cost to the 

Government. 

2. Assemblies of motors, starters, controls and interlocks on factory 

assembled and wired devices shall be in accordance with the 

requirements of this specification. 

3. Wire and cable materials specified in the electrical division of the 

specifications shall be modified as follows: 

a. Wiring material located where temperatures can exceed 71 degrees C 

(160 degrees F) shall be stranded copper with Teflon FEP 

insulation with jacket. This includes wiring on the boilers. 
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b. Other wiring at boilers and to control panels shall be NFPA 70 

designation THWN. 

c. Provide shielded conductors or wiring in separate conduits for all 

instrumentation and control systems where recommended by 

manufacturer of equipment. 

4. Select motor sizes so that the motors do not operate into the service 

factor at maximum required loads on the driven equipment.  Motors on 

pumps shall be sized for non-overloading at all points on the pump 

performance curves. 

5. Motors utilized with variable frequency drives shall be rated 

“inverter-ready” per NEMA Standard, MG1, Part 31.4.4.2.  Provide 

motor shaft grounding apparatus that will protect bearings from 

damage from stray currents. 

F. Motor Efficiency and Power Factor: All motors, when specified as “high 

efficiency” by the project specifications on driven equipment, shall 

conform to efficiency and power factor requirements in Section 23 05 12, 

GENERAL MOTOR REQUIREMENTS FOR HVAC AND STEAM GENERATION EQUIPMENT, with 

no consideration of annual service hours. Motor manufacturers generally 

define these efficiency requirements as “NEMA premium efficient” and the 

requirements generally exceed those of the Energy Policy Act of 1992 

(EPACT).  Motors not specified as “high efficiency” shall comply with 

EPACT. 

G. Insulation Resistance: Not less than one-half meg-ohm between stator 

conductors and frame, to be determined at the time of final inspection.  

2.7 VARIABLE SPEED MOTOR CONTROLLERS  

A. Refer to Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS and 

Section 26 29 11, LOW-VOLTAGE MOTOR STARTERS for specifications. 

B. The combination of controller and motor shall be provided by the 

manufacturer of the driven equipment, such as pumps and fans, and shall 

be rated for 100 percent output performance. Multiple units of the same 

class of equipment, i.e. air handlers, fans, pumps, shall be product of 

a single manufacturer. 

C. Motors shall be energy efficient type and be approved by the motor 

controller manufacturer. The controller-motor combination shall be 

guaranteed to provide full motor nameplate horsepower in variable 

frequency operation. Both driving and driven motor/fan sheaves shall be 

fixed pitch. 

D. Controller shall not add any current or voltage transients to the input 

AC power distribution system, DDC controls, sensitive medical equipment, 

etc., nor shall be affected from other devices on the AC power system. 
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2.8 EQUIPMENT AND MATERIALS IDENTIFICATION  

 A. Use symbols, nomenclature and equipment numbers specified, shown on the 

drawings and shown in the maintenance manuals. Identification for piping 

is specified in Section 09 91 00, PAINTING. Provide labeling of all 

piping systems including direction of flow.  

B. Interior (Indoor) Equipment: Engraved nameplates, with letters not less 

than 48 mm (3/16-inch) high of brass with black-filled letters, or rigid 

black plastic with white letters specified in Section 09 91 00, PAINTING 

permanently fastened to the equipment. Identify unit components such as 

coils, filters, fans, etc.  

C. Exterior (Outdoor) Equipment: Brass nameplates, with engraved black 

filled letters, not less than 48 mm (3/16-inch) high riveted or bolted 

to the equipment.  

D. Control Items: Label all temperature and humidity sensors, controllers 

and control dampers. Identify and label each item as they appear on the 

control diagrams.  

E. Valve Tags and Lists:  

1. HVAC: Provide for all valves other than for equipment in Section 23 

82 00, CONVECTION HEATING AND COOLING UNITS.  

2. Valve tags: Engraved black filled numbers and letters not less than 

13 mm (1/2-inch) high for number designation, and not less than 6.4 

mm(1/4-inch) for service designation on 19 gage 38 mm (1-1/2 inches) 

round brass disc, attached with brass "S" hook or brass chain.  

3. Valve lists: Typed or printed plastic coated card(s), sized 216 

mm(8-1/2 inches) by 280 mm (11 inches) showing tag number, valve 

function and area of control, for each service or system. Punch 

sheets for a 3-ring notebook. 

4. Provide detailed plan for each floor of the building indicating the 

location and valve number for each valve. Identify location of each 

valve with a color coded thumb tack in ceiling. 

2.9 FIRESTOPPING  

 Section 07 84 00, FIRESTOPPING specifies an effective barrier against 

the spread of fire, smoke and gases where penetrations occur for piping 

and ductwork. Refer to Section 23 07 11, HVAC INSULATION, for firestop 

pipe and duct insulation.  

2.10 GALVANIZED REPAIR COMPOUND 

 Mil. Spec. DOD-P-21035B, paint form.  
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2.11 HVAC PIPE AND EQUIPMENT SUPPORTS AND RESTRAINTS  

A. Vibration Isolators: Refer to Section 23 05 41, NOISE AND VIBRATION 

CONTROL FOR HVAC PIPING AND EQUIPMENT. 

B. Supports for Roof Mounted Items:  

1. Equipment: Equipment rails shall be galvanized steel, minimum 1.3 mm 

(18 gauge), with integral baseplate, continuous welded corner seams, 

factory installed 50 mm by 100 mm (2 by 4) treated wood nailer, 1.3 

mm (18 gauge) galvanized steel counter flashing cap with screws, 

built-in cant strip, (except for gypsum or tectum deck), minimum 

height 280 mm (11 inches). For surface insulated roof deck, provide 

raised cant strip to start at the upper surface of the insulation.  

2. Pipe/duct pedestals: Provide a galvanized Unistrut channel welded to 

U-shaped mounting brackets which are secured to side of rail with 

galvanized lag bolts.  

C. Pipe Supports: Comply with MSS SP-58. Type Numbers specified refer to 

this standard. For selection and application comply with MSS SP-69. 

Refer to Section 05 50 00, METAL FABRICATIONS, for miscellaneous metal 

support materials and prime coat painting requirements.  

D. Attachment to Concrete Building Construction: 

1. Concrete insert: MSS SP-58, Type 18.  

2. Self-drilling expansion shields and machine bolt expansion anchors:  

Permitted in concrete not less than 102 mm (four inches) thick when 

approved by the Resident Engineer for each job condition. 

3. Power-driven fasteners: Permitted in existing concrete or masonry not 

less than 102 mm (four inches) thick when approved by the Resident 

Engineer for each job condition.  

E. Attachment to Steel Building Construction:  

1. Welded attachment: MSS SP-58, Type 22.  

2. Beam clamps: MSS SP-58, Types 20, 21, 28 or 29. Type 23 C-clamp may 

be used for individual copper tubing up to 23mm (7/8-inch) outside 

diameter.  

F. Attachment to Metal Pan or Deck: As required for materials specified in 

 Section 05 31 00, STEEL DECKING. 

G. Attachment to Wood Construction: Wood screws or lag bolts.  

H. Hanger Rods: Hot-rolled steel, ASTM A36 or A575 for allowable load 

listed in MSS SP-58. For piping, provide adjustment means for 

controlling level or slope. Types 13 or 15 turn-buckles shall provide 38 

mm (1-1/2 inches) minimum of adjustment and incorporate locknuts. 

All-thread rods are acceptable.  
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I. Hangers Supporting Multiple Pipes (Trapeze Hangers): Galvanized, cold 

formed, lipped steel channel horizontal member, not less than 41 mm by 

41 mm (1-5/8 inches by 1-5/8 inches), 2.7 mm (No. 12 gage), designed to 

accept special spring held, hardened steel nuts. Not permitted for steam 

supply and condensate piping.  

1. Allowable hanger load: Manufacturers rating less 91kg (200 pounds).  

2. Guide individual pipes on the horizontal member of every other 

trapeze hanger with 6 mm (1/4-inch) U-bolt fabricated from steel rod. 

Provide Type 40 insulation shield, secured by two 13mm (1/2-inch) 

galvanized steel bands, or preinsulated calcium silicate shield for 

insulated piping at each hanger.  

J. Supports for Piping Systems: 

1. Select hangers sized to encircle insulation on insulated piping. 

Refer to Section 23 07 11, HVAC, PLUMBING, AND BOILER PLANT 

INSULATION for insulation thickness. To protect insulation, provide 

Type 39 saddles for roller type supports or preinsulated calcium 

silicate shields. Provide Type 40 insulation shield or preinsulated 

calcium silicate shield at all other types of supports and hangers 

including those for preinsulated piping. 

2. Piping Systems except High and Medium Pressure Steam (MSS SP-58):  

a. Standard clevis hanger: Type 1; provide locknut.  

b. Riser clamps: Type 8.  

c. Wall brackets: Types 31, 32 or 33.  

d. Roller supports: Type 41, 43, 44 and 46.  

e. Saddle support: Type 36, 37 or 38.  

f. Turnbuckle: Types 13 or 15. Preinsulate. 

g. U-bolt clamp: Type 24.  

h. Copper Tube:  

1) Hangers, clamps and other support material in contact with 

tubing shall be painted with copper colored epoxy paint, 

plastic coated or taped with non adhesive isolation tape to 

prevent electrolysis. 

2) For vertical runs use epoxy painted or plastic coated riser 

clamps. 

3) For supporting tube to strut: Provide epoxy painted pipe straps 

for copper tube or plastic inserted vibration isolation clamps. 

4) Insulated Lines: Provide pre-insulated calcium silicate shields 

sized for copper tube. 
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i. Supports for plastic or glass piping: As recommended by the pipe 

manufacturer with black rubber tape extending one inch beyond 

steel support or clamp.  

j. Piping with Vertical Expansion and Contraction:  

1) Movement up to 20 mm (3/4-inch): Type 51 or 52 variable spring 

unit with integral turn buckle and load indicator.  

2) Movement more than 20 mm (3/4-inch): Type 54 or 55 constant 

support unit with integral adjusting nut, turn buckle and 

travel position indicator.  

3. Convertor and Expansion Tank Hangers: May be Type 1 sized for the 

shell diameter. Insulation where required will cover the hangers. 

K. Pre-insulated Calcium Silicate Shields: 

1. Provide 360 degree water resistant high density 965 kPa (140 psi) 

compressive strength calcium silicate shields encased in galvanized 

metal. 

2. Pre-insulated calcium silicate shields to be installed at the point 

of support during erection. 

3. Shield thickness shall match the pipe insulation. 

4. The type of shield is selected by the temperature of the pipe, the 

load it  must carry, and the type of support it will be used with. 

a. Shields for supporting chilled or cold water shall have insulation 

that extends a minimum of 1 inch past the sheet metal. Provide for 

an adequate vapor barrier in chilled lines. 

b. The pre-insulated calcium silicate shield shall support the 

maximum allowable water filled span as indicated in MSS-SP 69. To 

support the load, the shields may have one or more of the 

following features: structural inserts 4138 kPa (600 psi) 

compressive strength, an extra bottom metal shield, or formed 

structural steel (ASTM A36) wear plates welded to the bottom sheet 

metal jacket. 

5. Shields may be used on steel clevis hanger type supports, roller 
supports or flat surfaces. 

2.12 PIPE PENETRATIONS 

A. Install sleeves during construction for other than blocked out floor 

openings for risers in mechanical bays.  

B. To prevent accidental liquid spills from passing to a lower level, 

provide the following:  

1. For sleeves: Extend sleeve 25 mm (one inch) above finished floor and 

provide sealant for watertight joint.  
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2. For blocked out floor openings: Provide 40 mm (1-1/2 inch) angle set 

in silicone adhesive around opening.  

3. For drilled penetrations: Provide 40 mm (1-1/2 inch) angle ring or 

square set in silicone adhesive around penetration.  

C. Penetrations are not allowed through beams or ribs, but may be installed 

in concrete beam flanges. Any deviation from these requirements must 

receive prior approval of Resident Engineer.  

D. Sheet Metal, Plastic, or Moisture-resistant Fiber Sleeves: Provide for 

pipe passing through floors, interior walls, and partitions, unless 

brass or steel pipe sleeves are specifically called for below. 

E. Cast Iron or Zinc Coated Pipe Sleeves: Provide for pipe passing through 

exterior walls below grade. Make space between sleeve and pipe 

watertight with a modular or link rubber seal. Seal shall be applied at 

both ends of sleeve.  

F. Galvanized Steel or an alternate Black Iron Pipe with asphalt coating 

Sleeves: Provide for pipe passing through concrete beam flanges, except 

where brass pipe sleeves are called for. Provide sleeve for pipe passing 

through floor of mechanical rooms, laundry work rooms, and animal rooms 

above basement. Except in mechanical rooms, connect sleeve with floor 

plate.  

G. Brass Pipe Sleeves: Provide for pipe passing through quarry tile, 

terrazzo or ceramic tile floors. Connect sleeve with floor plate.  

H. Sleeves are not required for wall hydrants for fire department 

connections or in drywall construction.  

I. Sleeve Clearance: Sleeve through floors, walls, partitions, and beam 

flanges shall be one inch greater in diameter than external diameter of 

pipe. Sleeve for pipe with insulation shall be large enough to 

accommodate the insulation. Interior openings shall be caulked tight 

with fire stopping material and sealant to prevent the spread of fire, 

smoke, and gases.  

J. Sealant and Adhesives: Shall be as specified in Section 07 92 00, JOINT 

SEALANTS.  

2.13 SPECIAL TOOLS AND LUBRICANTS  

A. Furnish, and turn over to the RE/COTR, special tools not readily 

available commercially, that are required for disassembly or adjustment 

of equipment and machinery furnished.  

B. Grease Guns with Attachments for Applicable Fittings: One for each type 

of grease required for each motor or other equipment.  
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C. Tool Containers: Hardwood or metal, permanently identified for intended 

service and mounted, or located, where directed by the Resident 

Engineer.  

D. Lubricants: A minimum of 0.95 L (one quart) of oil, and 0.45 kg (one 

pound) of grease, of equipment manufacturer's recommended grade and 

type, in unopened containers and properly identified as to use for each 

different application.  

2.14 WALL, FLOOR AND CEILING PLATES  

A. Material and Type: Chrome plated brass or chrome plated steel, one piece 

or split type with concealed hinge, with set screw for fastening to 

pipe, or sleeve. Use plates that fit tight around pipes, cover openings 

around pipes and cover the entire pipe sleeve projection.  

B. Thickness: Not less than 2.4 mm (3/32-inch) for floor plates. For wall 

and ceiling plates, not less than 0.64 mm (0.025-inch) for up to 80 mm 

(3-inch pipe), 0.89 mm (0.035-inch) for larger pipe.  

C. Locations: Use where pipe penetrates floors, walls and ceilings in 

exposed locations, in finished areas only. Use also where insulation 

ends on exposed water supply pipe drop from overhead. Provide a 

watertight joint in spaces where brass or steel pipe sleeves are 

specified.  

2.15 ASBESTOS 

 Materials containing asbestos are not permitted. 

PART 3 - EXECUTION  

3.1 ARRANGEMENT AND INSTALLATION OF EQUIPMENT AND PIPING  

A. Coordinate location of piping, sleeves, inserts, hangers, ductwork and 

equipment. Locate piping, sleeves, inserts, hangers, ductwork and 

equipment clear of windows, doors, openings, light outlets, and other 

services and utilities. Prepare equipment layout drawings to coordinate 

proper location and personnel access of all facilities. Submit the 

drawings for review as required by Part 1. Follow manufacturer's 

published recommendations for installation methods not otherwise 

specified.  

B. Operating Personnel Access and Observation Provisions:  Select and 

arrange all equipment and systems to provide clear view and easy access, 

without use of portable ladders, for maintenance and operation of all 

devices including, but not limited to: all equipment items, valves, 

filters, strainers, transmitters, sensors, control devices. All gages 

and indicators shall be clearly visible by personnel standing on the 
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floor or on permanent platforms. Do not reduce or change maintenance and 

operating space and access provisions that are shown on the drawings.  

C. Equipment and Piping Support: Coordinate structural systems necessary 

for pipe and equipment support with pipe and equipment locations to 

permit proper installation. 

D. Location of pipe sleeves, trenches and chases shall be accurately 

coordinated with equipment and piping locations. 

E. Cutting Holes: 

1. Cut holes through concrete and masonry by rotary core drill. 

Pneumatic hammer, impact electric, and hand or manual hammer type 

drill will not be allowed, except as permitted by RE/COTR where 

working area space is limited. 

2. Locate holes to avoid interference with structural members such as 

beams or grade beams. Holes shall be laid out in advance and drilling 

done only after approval by RE/COTR. If the Contractor considers it 

necessary to drill through structural members, this matter shall be 

referred to RE/COTR for approval. 

3. Do not penetrate membrane waterproofing. 

F. Interconnection of Instrumentation or Control Devices: Generally, 

electrical and pneumatic interconnections are not shown but must be 

provided. 

G. Minor Piping: Generally, small diameter pipe runs from drips and drains, 

water cooling, and other service are not shown but must be provided. 

H. Electrical and Pneumatic Interconnection of Controls and Instruments: 

This generally not shown but must be provided. This includes 

interconnections of sensors, transmitters, transducers, control devices, 

control and instrumentation panels, instruments and computer 

workstations. Comply with NFPA-70. 

I. Protection and Cleaning:  

1. Equipment and materials shall be carefully handled, properly stored, 

and adequately protected to prevent damage before and during 

installation, in accordance with the manufacturer's recommendations 

and as approved by the Resident Engineer. Damaged or defective items 

in the opinion of the Resident Engineer, shall be replaced.  

2. Protect all finished parts of equipment, such as shafts and bearings 

where accessible, from rust prior to operation by means of protective 

grease coating and wrapping. Close pipe openings with caps or plugs 

during installation. Tightly cover and protect fixtures and equipment 

against dirt, water chemical, or mechanical injury. At completion of 

all work thoroughly clean fixtures, exposed materials and equipment.  



Lebanon VA Medical Center May 18, 2012 
Behavioral Health Complex Issued for Bid 
Lebanon, PA 17042 VA Project No. 595-109 
 Project No. 3468 

 

COMMON WORK RESULTS FOR HVAC 23 05 11 - 19 

J. Concrete and Grout: Use concrete and shrink compensating grout 25 MPa 

(3000 psi) minimum, specified in Section 03 30 00, CAST-IN-PLACE 

CONCRETE.  

K. Install gages, thermometers, valves and other devices with due regard 

for ease in reading or operating and maintaining said devices. Locate 

and position thermometers and gages to be easily read by operator or 

staff standing on floor or walkway provided. Servicing shall not require 

dismantling adjacent equipment or pipe work.  

L. Install steam piping expansion joints as per manufacturer’s 

recommendations. 

M. Work in Existing Building:  

1. Perform as specified in Article, OPERATIONS AND STORAGE AREAS, 

Article, ALTERATIONS, and Article, RESTORATION of the Section 01 00 

00, GENERAL REQUIREMENTS for relocation of existing equipment, 

alterations and restoration of existing building(s).  

2. As specified in Section 01 00 00, GENERAL REQUIREMENTS, Article, 

OPERATIONS AND STORAGE AREAS, make alterations to existing service 

piping at times that will least interfere with normal operation of 

the facility.  

3. Cut required openings through existing masonry and reinforced 

concrete using diamond core drills. Use of pneumatic hammer type 

drills, impact type electric drills, and hand or manual hammer type 

drills, will be permitted only with approval of the Resident 

Engineer. Locate openings that will least effect structural slabs, 

columns, ribs or beams. Refer to the Resident Engineer for 

determination of proper design for openings through structural 

sections and opening layouts approval, prior to cutting or drilling 

into structure. After Resident Engineer's approval, carefully cut 

opening through construction no larger than absolutely necessary for 

the required installation.  

N. Switchgear Drip Protection: Every effort shall be made to eliminate the 

installation of pipe above electrical and telephone switchgear. If this 

is not possible, encase pipe in a second pipe with a minimum of joints.  

O. Inaccessible Equipment: 

1. Where the Government determines that the Contractor has installed 

equipment not conveniently accessible for operation and maintenance, 

equipment shall be removed and reinstalled or remedial action 

performed as directed at no additional cost to the Government. 

2. The term "conveniently accessible" is defined as capable of being 

reached without the use of ladders, or without climbing or crawling 
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under or over obstacles such as motors, fans, pumps, belt guards, 

transformers, high voltage lines, piping, and ductwork. 

3.2 TEMPORARY PIPING AND EQUIPMENT 

A. Continuity of operation of existing facilities will generally require 

temporary installation or relocation of equipment and piping. 

B. The Contractor shall provide all required facilities in accordance with 

the requirements of phased construction and maintenance of service. All 

piping and equipment shall be properly supported, sloped to drain, 

operate without excessive stress, and shall be insulated where injury 

can occur to personnel by contact with operating facilities. The 

requirements of Para. 3.1 apply. 

C. Temporary facilities and piping shall be completely removed and any 

openings in structures sealed. Provide necessary blind flanges and caps 

to seal open piping remaining in service. 

3.3 RIGGING 

A. Design is based on application of available equipment. Openings in 

building structures are planned to accommodate design scheme. 

B. Alternative methods of equipment delivery may be offered by Contractor 

and will be considered by Government under specified restrictions of 

phasing and maintenance of service as well as structural integrity of 

the building. 

C. Close all openings in the building when not required for rigging 

operations to maintain proper environment in the facility for Government 

operation and maintenance of service.   

D. Contractor shall provide all facilities required to deliver specified 

equipment and place on foundations. Attachments to structures for 

rigging purposes and support of equipment on structures shall be 

Contractor's full responsibility. Upon request, the Government will 

check structure adequacy and advise Contractor of recommended 

restrictions. 

E. Contractor shall check all clearances, weight limitations and shall 

offer a rigging plan designed by a Registered Professional Engineer. All 

modifications to structures, including reinforcement thereof, shall be 

at Contractor's cost, time and responsibility. 

F. Rigging plan and methods shall be referred to RE/COTR for evaluation 

prior to actual work. 

G. Restore building to original condition upon completion of rigging work. 
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3.4 PIPE AND EQUIPMENT SUPPORTS  

A. Where hanger spacing does not correspond with joist or rib spacing, use 

structural steel channels secured directly to joist and rib structure 

that will correspond to the required hanger spacing, and then suspend 

the equipment and piping from the channels. Drill or burn holes in 

structural steel only with the prior approval of the RE/COTR.  

B. Use of chain, wire or strap hangers; wood for blocking, stays and 

bracing; or, hangers suspended from piping above will not be permitted. 

Replace or thoroughly clean rusty products and paint with zinc primer.  

C. Use hanger rods that are straight and vertical. Turnbuckles for vertical 

adjustments may be omitted where limited space prevents use. Provide a 

minimum of 15 mm (1/2-inch) clearance between pipe or piping covering 

and adjacent work.  

D. HVAC Horizontal Pipe Support Spacing: Refer to MSS SP-69. Provide 

additional supports at valves, strainers, and other heavy components. 

Provide a support within one foot of each elbow.  

E. HVAC Vertical Pipe Supports:  

1. Up to 150 mm (6-inch pipe), 9 m (30 feet) long, bolt riser clamps to 

the pipe below couplings, or welded to the pipe and rests supports 

securely on the building structure.  

2. Vertical pipe larger than the foregoing, support on base elbows or 

tees, or substantial pipe legs extending to the building structure.  

F. Overhead Supports: 

1. The basic structural system of the building is designed to sustain 

the loads imposed by equipment and piping to be supported overhead. 

2. Provide steel structural members, in addition to those shown, of 

adequate capability to support the imposed loads, located in 

accordance with the final approved layout of equipment and piping. 

3. Tubing and capillary systems shall be supported in channel troughs. 

G. Floor Supports: 

1. Provide concrete bases, concrete anchor blocks and pedestals, and 

structural steel systems for support of equipment and piping. Anchor 

and dowel concrete bases and structural systems to resist forces 

under operating and seismic conditions (if applicable) without 

excessive displacement or structural failure. 

2. Do not locate or install bases and supports until equipment mounted 

thereon has been approved. Size bases to match equipment mounted 

thereon plus 50 mm (2 inch) excess on all edges. Boiler foundations 

shall have horizontal dimensions that exceed boiler base frame 

dimensions by at least 150 mm (6 inches) on all sides. Refer to 
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structural drawings. Bases shall be neatly finished and smoothed, 

shall have chamfered edges at the top, and shall be suitable for 

painting. 

3. All equipment shall be shimmed, leveled, firmly anchored, and grouted 

with epoxy grout. Anchor bolts shall be placed in sleeves, anchored 

to the bases. Fill the annular space between sleeves and bolts with a 

granular material to permit alignment and realignment. 

3.6 CLEANING AND PAINTING 

A. Prior to final inspection and acceptance of the plant and facilities for 

beneficial use by the Government, the plant facilities, equipment and 

systems shall be thoroughly cleaned and painted. Refer to Section 09 91 

00, PAINTING. 

B. In addition, the following special conditions apply: 

1. Cleaning shall be thorough. Use solvents, cleaning materials and 
methods recommended by the manufacturers for the specific tasks. 

Remove all rust prior to painting and from surfaces to remain 

unpainted. Repair scratches, scuffs, and abrasions prior to applying 

prime and finish coats.  

2. Material And Equipment Not To Be Painted Includes: 
a. Motors, controllers, control switches, and safety switches. 

b. Control and interlock devices. 

c. Regulators. 

d. Pressure reducing valves. 

e. Control valves and thermostatic elements. 

f. Lubrication devices and grease fittings. 

g. Copper, brass, aluminum, stainless steel and bronze surfaces. 

h. Valve stems and rotating shafts. 

i. Pressure gauges and thermometers. 

j. Glass. 

k. Name plates. 

3. Control and instrument panels shall be cleaned, damaged surfaces 

repaired, and shall be touched-up with matching paint obtained from 

panel manufacturer. 

4. Pumps, motors, steel and cast iron bases, and coupling guards shall 

be cleaned, and shall be touched-up with the same color as utilized 

by the pump manufacturer  

5. Temporary Facilities: Apply paint to surfaces that do not have 

existing finish coats. 

6. Paint shall withstand the following temperatures without peeling or 

discoloration: 
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7. Final result shall be smooth, even-colored, even-textured factory 

finish on all items.  Completely repaint the entire piece of 

equipment if necessary to achieve this. 

3.7 IDENTIFICATION SIGNS 

A. Provide laminated plastic signs, with engraved lettering not less than 

5 mm (3/16-inch) high, designating functions, for all equipment, 

switches, motor controllers, relays, meters, control devices, including 

automatic control valves. Nomenclature and identification symbols shall 

correspond to that used in maintenance manual, and in diagrams specified 

elsewhere. Attach by chain, adhesive, or screws. 

B. Factory Built Equipment: Metal plate, securely attached, with name and 

address of manufacturer, serial number, model number, size, performance. 

C. Pipe Identification: Refer to Section 09 91 00, PAINTING. 

3.8 MOTOR AND DRIVE ALIGNMENT  

A. Belt Drive: Set driving and driven shafts parallel and align so that the 

corresponding grooves are in the same plane.  

B. Direct-connect Drive: Securely mount motor in accurate alignment so that 

shafts are free from both angular and parallel misalignment when both 

motor and driven machine are operating at normal temperatures.  

3.9 LUBRICATION  

A. Lubricate all devices requiring lubrication prior to initial operation. 

Field-check all devices for proper lubrication. 

B. Equip all devices with required lubrication fittings or devices. Provide 

a minimum of one liter (one quart) of oil and 0.5 kg (one pound) of 

grease of manufacturer's recommended grade and type for each different 

application; also provide 12 grease sticks for lubricated plug valves. 

Deliver all materials to RE/COTR in unopened containers that are 

properly identified as to application. 

C. Provide a separate grease gun with attachments for applicable fittings 

for each type of grease applied. 

D. All lubrication points shall be accessible without disassembling 

equipment, except to remove access plates. 

3.10 STARTUP AND TEMPORARY OPERATION  

 Start up equipment as described in equipment specifications. Verify that 

vibration is within specified tolerance prior to extended operation. 

Temporary use of equipment is specified in Section 01 00 00, GENERAL 

REQUIREMENTS, Article, TEMPORARY USE OF MECHANICAL AND ELECTRICAL 

EQUIPMENT.  
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3.11 OPERATING AND PERFORMANCE TESTS  

A. Prior to the final inspection, perform required tests as specified in 

Section 01 00 00, GENERAL REQUIREMENTS, Article, TESTS and submit the 

test reports and records to the RE/COTR.  

B. Should evidence of malfunction in any tested system, or piece of 

equipment or component part thereof, occur during or as a result of 

tests, make proper corrections, repairs or replacements, and repeat 

tests at no additional cost to the Government.  

C. When completion of certain work or system occurs at a time when final 

control settings and adjustments cannot be properly made to make 

performance tests, then make performance tests for heating systems and 

for cooling systems respectively during first actual seasonal use of 

respective systems following completion of work.  

3.12 INSTRUCTIONS TO VA PERSONNEL 

 Provide in accordance with Article, INSTRUCTIONS, of Section 01 00 00, 

GENERAL REQUIREMENTS.  

- - - E N D - - - 
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SECTION 23 05 12 
GENERAL MOTOR REQUIREMENTS FOR HVAC EQUIPMENT 

PART 1 - GENERAL  

1.1 DESCRIPTION: 

 This section specifies the furnishing, installation and connection of 

motors for HVAC equipment.  

1.2 RELATED WORK: 

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: General 

electrical requirements that are common to more than one Section of 

Division 26. 

B. Section 26 29 11, LOW-VOLTAGE MOTOR STARTERS: Starters, control and 

protection for motors. 

C. Section 26 24 19, MOTOR-CONTROL CENTERS: Multiple motor control 

assemblies, which include motor starters. 

D. Other sections specifying motor driven equipment in Division 23. 

1.3 SUBMITTALS: 

A. In accordance with Section, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS, 

submit the following:  

B. Shop Drawings:  

1. Sufficient information, clearly presented, shall be included to 

determine compliance with drawings and specifications.  

2. Include electrical ratings, dimensions, mounting details, materials, 

horsepower, RPM, enclosure, starting characteristics, torque 

characteristics, code letter, full load and locked rotor current, 

service factor, and lubrication method.  

C. Manuals:  

1. Submit simultaneously with the shop drawings, companion copies of 

complete maintenance and operating manuals, including technical data 

sheets and application data.  

D. Certification: Two weeks prior to final inspection, unless otherwise 

noted, submit four copies of the following certification to the Resident 

Engineer:  

1. Certification that the motors have been properly applied, installed, 

adjusted, lubricated, and tested.  

1.4 APPLICABLE PUBLICATIONS: 

A. Publications listed below (including amendments, addenda, revisions, 

supplements and errata) form a part of this specification to the extent 

referenced. Publications are referenced in the text by designation only.  
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B. National Electrical Manufacturers Association (NEMA):  

MG 1-98.................Motors and Generators  

MG 2-01.................Safety Standard and Guide for Selection, 

Installation and Use of Electric Motors and 

Generators  

C. National Fire Protection Association (NFPA):  

70-02...................National Electrical Code (NEC)  

PART 2 - PRODUCTS  

2.1 MOTORS: 

A. For alternating current, fractional and integral horsepower motors, NEMA 

Publications MG 1 and MG 2 shall apply.   

B. Voltage ratings shall be as follows:  

1. Single phase:  

a. Motors connected to 120-volt systems: 115 volts.  

b. Motors connected to 208-volt systems: 200 volts.  

c. Motors connected to 240 volt or 480 volt systems: 230/460 volts, 

dual connection.  

2. Three phase:  

a. Motors connected to 208-volt systems: 200 volts.  

b. Motors, less than 74.6 kW (100 HP), connected to 240 volt or 480 

volt systems: 230/460 volts, dual connection.  

C. Number of phases shall be as follows:  

1. Motors, less than 373 W (1/2 HP): Single phase.  

2. Motors, 373 W (1/2 HP) and larger: 3 phase.  

3. Exceptions:  

a. Hermetically sealed motors.  

b. Motors for equipment assemblies, less than 746 W (one HP), may be 

single phase provided the manufacturer of the proposed assemblies 

cannot supply the assemblies with three phase motors.  

D. Horsepower ratings shall be adequate for operating the connected loads 

continuously in the prevailing ambient temperatures in areas where the 

motors are installed, without exceeding the NEMA standard temperature 

rises for the motor insulation.  

E. Motor designs, as indicated by the NEMA code letters, shall be 

coordinated with the connected loads to assure adequate starting and 

running torque.  

F. Motor Enclosures:  

1. Shall be the NEMA types shown on the drawings for the motors.  
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2. Where the types of motor enclosures are not shown on the drawings, 

they shall be the NEMA types, which are most suitable for the 

environmental conditions where the motors are being installed.  

3. Enclosures shall be primed and finish coated at the factory with 

manufacturer's prime coat and standard finish.  

G. Additional requirements for specific motors, as indicated in other 

sections, shall also apply.  

H. Energy-Efficient Motors (Motor Efficiencies): All permanently wired 

polyphase motors of 746 Watts or more shall meet the minimum full-load 

efficiencies as indicated in the following table, and as specified in 

this specification.  Motors of 746 Watts or more with open, drip-proof 

or totally enclosed fan-cooled enclosures shall be NEMA premium 

efficiency type, unless otherwise indicated. Motors provided as an 

integral part of motor driven equipment are excluded from this 

requirement if a minimum seasonal or overall efficiency requirement is 

indicated for that equipment by the provisions of another section. 

 

Minimum Efficiencies 

Open Drip-Proof 

Minimum Efficiencies 

Totally Enclosed Fan-Cooled 

Rating 

kW (HP) 

1200 

RPM 

1800 

RPM 

3600 

RPM 

Rating 

kW (HP) 

1200 

RPM 

1800 

RPM 

3600 

RPM 

0.746 (1) 82.5% 85.5% 77.0% 0.746 (1) 82.5% 85.5% 77.0% 

1.12 (1.5)  86.5% 86.5% 84.0% 1.12 (1.5)  87.5% 86.5% 84.0% 

1.49 (2) 87.5% 86.5% 85.5% 1.49 (2) 88.5% 86.5% 85.5% 

2.24 (3) 88.5% 89.5% 85.5% 2.24 (3) 89.5% 89.5% 86.5% 

3.73 (5) 89.5% 89.5% 86.5% 3.73 (5) 89.5% 89.5% 88.5% 

5.60 (7.5) 90.2% 91.0% 88.5% 5.60 (7.5) 91.0% 91.7% 89.5% 

7.46 (10) 91.7% 91.7% 89.5% 7.46 (10) 91.0% 91.7% 90.2% 

11.2 (15) 91.7% 93.0% 90.2% 11.2 (15) 91.7% 92.4% 91.0% 

14.9 (20) 92.4% 93.0% 91.0% 14.9 (20) 91.7% 93.0% 91.0% 

18.7 (25) 93.0% 93.6% 91.7% 18.7 (25) 93.0% 93.6% 91.7% 

22.4 (30) 93.6% 94.1% 91.7% 22.4 (30) 93.0% 93.6% 91.7% 

29.8 (40) 94.1% 94.1% 92.4% 29.8 (40) 94.1% 94.1% 92.4% 

37.3 (50) 94.1% 94.5% 93.0% 37.3 (50) 94.1% 94.5% 93.0% 

44.8 (60) 94.5% 95.0% 93.6% 44.8 (60) 94.5% 95.0% 93.6% 

56.9 (75) 94.5% 95.0% 93.6% 56.9 (75) 94.5% 95.4% 93.6% 

74.6 (100) 95.0% 95.4% 93.6% 74.6 (100) 95.0% 95.4% 94.1% 

93.3 (125) 95.0% 95.4% 94.1% 93.3 (125) 95.0% 95.4% 95.0% 

112 (150) 95.4% 95.8% 94.1% 112 (150) 95.8% 95.8% 95.0% 

149.2 (200) 95.4% 95.8% 95.0% 149.2 (200) 95.8% 96.2% 95.4% 
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I. Minimum Power Factor at Full Load and Rated Voltage: 90 percent at 1200 

RPM, 1800 RPM and 3600 RPM. 

J. Premium efficiency motors shall be used where energy cost/kW x (hours 

use/year) > 50. 

PART 3 - EXECUTION  

3.1 INSTALLATION: 

 Install motors in accordance with manufacturer’s recommendations, the 

NEC, NEMA, as shown on the drawings and/or as required by other sections 

of these specifications.  

3.2 FIELD TESTS  

 Megger all motors after installation, before start-up. All shall test 

free from grounds.  

- - - E N D - - - 
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SECTION 23 05 41 
NOISE AND VIBRATION CONTROL FOR HVAC PIPING AND EQUIPMENT 

PART 1 - GENERAL  

1.1 DESCRIPTION 

 Noise criteria, vibration tolerance and vibration isolation for HVAC 

and plumbing work.  

1.2 RELATED WORK 

A. Section 03 30 00, CAST-IN-PLACE CONCRETE: Requirements for concrete 

inertia bases.  

B. Section 23 05 11, COMMON WORK RESULTS FOR HVAC: General mechanical 

requirements and items, which are common to more than one section of 

Division 23.  

C. D. Section 23 73 00, INDOOR CENTRAL-STATION AIR-HANDLING UNITS: 

Requirements for optional Air Handling Unit internal vibration 

isolation. 

E. Section 23 31 00, HVAC DUCTS AND CASINGS: requirements for flexible 

duct connectors, and sound attenuators . 

F.SECTION 23 05 93, TESTING, ADJUSTING, AND BALANCING FOR HVAC: 

requirements for sound and vibration tests.  

1.3 QUALITY ASSURANCE 

A. Refer to article, QUALITY ASSURANCE in specification Section 23 05 11, 

COMMON WORK RESULTS FOR HVAC. 

B. Noise Criteria: 

1. Noise levels in all 8 octave bands due to equipment and duct systems 

shall not exceed following NC levels: 

TYPE OF ROOM NC LEVEL 

Audio Speech Pathology 25 

Audio Suites 25 

Auditoriums, Theaters 35 

Bathrooms and Toilet Rooms 40 

Chapels 35 

Conference Rooms 35 

Corridors (Nurse Stations) 40 

Corridors(Public) 40 

Dining Rooms, Food Services/ Serving 35 

Examination Rooms 35 
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Gymnasiums 50 

Kitchens 50 

Laboratories 45 

Laundries 50 

Lobbies, Waiting Areas 40 

Locker Rooms 50 

Offices, large open (3 or more 
occupants) 

40 

Offices, small private (2 or fewer 
occupants) 

35 

Operating Rooms 40 

Patient Rooms 35 

Phono/ Cardiology 25 

Recreation Rooms 50 

Shops 50 

SPD 35 

Therapeutic Pools 45 

Treatment Rooms 35 

Warehouse 50 

X-Ray & general Work Rooms 40 

 

2. For equipment which has no sound power ratings scheduled on the 

plans, the contractor shall select equipment such that the fore-

going noise criteria, local ordinance noise levels, and OSHA re-

quirements are not exceeded. Selection procedure shall be in 

accordance with ASHRAE Fundamentals Handbook, Chapter 7, Sound and 

Vibration. 

3. An allowance, not to exceed 5db, may be added to the measured value 

to compensate for the variation of the room attenuating effect 

between room test condition prior to occupancy and design condition 

after occupancy which may include the addition of sound absorbing 

material, such as, furniture. This allowance may not be taken after 

occupancy. The room attenuating effect is defined as the difference 

between sound power level emitted to room and sound pressure level 

in room. 
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4. In absence of specified measurement requirements, measure equipment 

noise levels three feet from equipment and at an elevation of maxi-

mum noise generation. 

D. Allowable Vibration Tolerances for Rotating, Non-reciprocating Equip-

ment: Not to exceed a self-excited vibration maximum velocity of 5 mm 

per second (0.20 inch per second) RMS, filter in, when measured with a 

vibration meter on bearing caps of machine in vertical, horizontal and 

axial directions or measured at equipment mounting feet if bearings are 

concealed. Measurements for internally isolated fans and motors may be 

made at the mounting feet. 

1.4 SUBMITTALS 

A. Submit in accordance with specification Section 01 33 23, SHOP 

DRAWINGS, PRODUCT DATA, AND SAMPLES. 

B. Manufacturer's Literature and Data: 

1. Vibration isolators:  

a. Floor mountings  

b. Hangers  

d. Thrust restraints  

2. Bases. 

3. Seismic restraint provisions and bolting. 

4. Acoustical enclosures. 

C. Isolator manufacturer shall furnish with submittal load calculations 

for selection of isolators, including supplemental bases, based on 

lowest operating speed of equipment supported.  

1.5 APPLICABLE PUBLICATIONS 

A. The publications listed below form a part of this specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only. 

B. American Society of Heating, Refrigerating and Air-Conditioning 

Engineers, Inc. (ASHRAE):  

2005....................Fundamentals Handbook, Chapter 7, Sound and 

Vibration 

C. American Society for Testing and Materials (ASTM): 

A123/A123M-02...........Standard Specification for Zinc (Hot-Dip 

Galvanized) Coatings on Iron and Steel Products 

A307-04.................Standard Specification for Carbon Steel Bolts 

and Studs, 60,000 PSI Tensile Strength 
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D2240-05................Standard Test Method for Rubber Property - 

Durometer Hardness 

D. Manufacturers Standardization (MSS): 

SP-58-02................Pipe Hangers and Supports-Materials, Design and 

Manufacture 

E. Occupational Safety and Health Administration (OSHA): 

29 CFR 1910.95..........Occupational Noise Exposure 

PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS 

A. Type of isolator, base, and minimum static deflection shall be as 

required for each specific equipment application as recommended by 

isolator or equipment manufacturer but subject to minimum requirements 

indicated herein and in the schedule on the drawings. 

B. Elastometric Isolators shall comply with ASTM D2240 and be oil 

resistant neoprene with a maximum stiffness of 60 durometer and have a 

straight-line deflection curve. 

 
C. Uniform Loading: Select and locate isolators to produce uniform loading 

and deflection even when equipment weight is not evenly distributed.  

D. Color code isolators by type and size for easy identification of 

capacity.  

2.2 VIBRATION ISOLATORS  

A. Floor Mountings: 

1. Double Deflection Neoprene (Type N): Shall include neoprene covered 

steel support plated (top and bottom), friction pads, and necessary 

bolt holes. 

2. Spring Isolators (Type S): Shall be free-standing, laterally stable 

and include acoustical friction pads and leveling bolts. Isolators 

shall have a minimum ratio of spring diameter-to-operating spring 

height of 1.0 and an additional travel to solid equal to 50 percent 

of rated deflection. 

3. Spring Isolators with Vertical Limit Stops (Type SP): Similar to 

spring isolators noted above, except include a vertical limit stop 

to limit upward travel if weight is removed and also to reduce 

movement and spring extension due to wind loads. Provide clearance 

around restraining bolts to prevent mechanical short circuiting.  
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4. Pads (Type D), Washers (Type W), and Bushings (Type L): Pads shall 

be felt, cork, neoprene waffle, neoprene and cork sandwich, neoprene 

and fiberglass, neoprene and steel waffle, or reinforced duck and 

neoprene. Washers and bushings shall be reinforced duck and 

neoprene. Size pads for a maximum load of 345 kPa (50 pounds per 

square inch). 

B. Hangers: Shall be combination neoprene and springs unless otherwise 

noted and shall allow for expansion of pipe. 

1. Combination Neoprene and Spring (Type H): Vibration hanger shall 

contain a spring and double deflection neoprene element in series. 

Spring shall have a diameter not less than 0.8 of compressed oper-

ating spring height. Spring shall have a minimum additional travel 

of 50 percent between design height and solid height. Spring shall 

permit a 15 degree angular misalignment without rubbing on hanger 

box. 

2. Spring Position Hanger (Type HP): Similar to combination neoprene 

and spring hanger except hanger shall hold piping at a fixed 

elevation during installation and include a secondary adjustment 

feature to transfer load to spring while maintaining same position. 

3. Neoprene (Type HN): Vibration hanger shall contain a double 

deflection type neoprene isolation element. Hanger rod shall be 

separated from contact with hanger bracket by a neoprene grommet. 

4. Spring (Type HS): Vibration hanger shall contain a coiled steel 

spring in series with a neoprene grommet. Spring shall have a 

diameter not less than 0.8 of compressed operating spring height. 

Spring shall have a minimum additional travel of 50 percent between 

design height and solid height. Spring shall permit a 15 degree 

angular misalignment without rubbing on hanger box. 

5. Hanger supports for piping 50 mm (2 inches) and larger shall have a 

pointer and scale deflection indicator. 

C. Thrust Restraints (Type THR): Restraints shall provide a spring element 

contained in a steel frame with neoprene pads at each end attachment. 

Restraints shall have factory preset thrust and be field adjustable to 

allow a maximum movement of 6 mm (1/4 inch) when the fan starts and 

stops. Restraint assemblies shall include rods, angle brackets and 

other hardware for field installation. 
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2.3 BASES  

A. Rails (Type R): Design rails with isolator brackets to reduce mounting 

height of equipment and cradle machines having legs or bases that do 

not require a complete supplementary base. To assure adequate 

stiffness, height of members shall be a minimum of 1/12 of longest base 

dimension but not less than 100 mm (4 inches). Where rails are used 

with neoprene mounts for small fans or close coupled pumps, extend 

rails to compensate overhang of housing. 

B. Integral Structural Steel Base (Type B): Design base with isolator 

brackets to reduce mounting height of equipment which require a 

complete supplementary rigid base. To assure adequate stiffness, height 

of members shall be a minimum of 1/12 of longest base dimension, but 

not less than 100 mm (four inches). 

C. Inertia Base (Type I): Base shall be a reinforced concrete inertia 

base. Pour concrete into a welded steel channel frame, incorporating 

prelocated equipment anchor bolts and pipe sleeves. Level the concrete 

to provide a smooth uniform bearing surface for equipment mounting. 

Provide grout under uneven supports. Channel depth shall be a minimum 

of 1/12 of longest dimension of base but not less than 150 mm (six 

inches). Form shall include 13-mm (1/2-inch) reinforcing bars welded in 

place on minimum of 203 mm (eight inch) centers running both ways in a 

layer 40 mm (1-1/2 inches) above bottom. Use height saving brackets in 

all mounting locations. Weight of inertia base shall be equal to or 

greater than weight of equipment supported to provide a maximum peak-

to-peak displacement of 2 mm (1/16 inch). 

2.4 SOUND ATTENUATING UNITS  

 Refer to specification Section 23 31 00, HVAC DUCTS AND CASINGS. 

PART 3 - EXECUTION  

3.1 INSTALLATION 

A. Vibration Isolation: 

1. No metal-to-metal contact will be permitted between fixed and 

floating parts. 

2. Connections to Equipment: Allow for deflections equal to or greater 

than equipment deflections. Electrical, drain, piping connections, 

and other items made to rotating or reciprocating equipment (pumps, 

compressors, etc.) which rests on vibration isolators, shall be 
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isolated from building structure for first three hangers or 

supports. 

3. Common Foundation: Mount each electric motor on same foundation as 

driven machine. Hold driving motor and driven machine in positive 

rigid alignment with provision for adjusting motor alignment and 

belt tension. Bases shall be level throughout length and width. 

Provide shims to facilitate pipe connections, leveling, and bolting. 

4. Provide heat shields where elastomers are subject to temperatures 

over 38 degrees C (l00 degrees F). 

5. Extend bases for pipe elbow supports at discharge and suction 

connections at pumps. Pipe elbow supports shall not short circuit 

pump vibration to structure. 

6. Non-rotating equipment such as heat exchangers and convertors shall 

be mounted on isolation units having the same static deflection as 

the isolation hangers or support of the pipe connected to the 

equipment. 

B. Inspection and Adjustments: Check for vibration and noise transmission 

through connections, piping, ductwork, foundations, and walls. Adjust, 

repair, or replace isolators as required to reduce vibration and noise 

transmissions to specified levels. 

3.2 ADJUSTING  

A. Adjust vibration isolators after piping systems are filled and 

equipment is at operating weight. 

B. Adjust limit stops on restrained spring isolators to mount equipment at 

normal operating height. After equipment installation is complete, 

adjust limit stops so they are out of contact during normal operation. 

C. Attach thrust limits at centerline of thrust and adjust to a maximum of 

1/4inch (6-mm) movement during start and stop. 

D. Adjust active height of spring isolators. 

E. Torque anchor bolts according to equipment manufacturer's 

recommendations to resist seismic forces.  

- - - E N D - - - 
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SELECTION GUIDE FOR VIBRATION ISOLATORS 

EQUIPMENT ON GRADE 20FT FLOOR SPAN 30FT FLOOR SPAN 40FT FLOOR SPAN 50FT FLOOR SPAN 

 BASE 
TYPE 

ISOL 
TYPE 

MIN 
DEFL 

BASE 
TYPE 

ISOL 
TYPE 

MIN 
DEFL 

BASE 
TYPE 

ISOL 
TYPE 

MIN 
DEFL 

BASE 
TYPE 

ISOL 
TYPE 

MIN 
DEFL 

BASE 
TYPE 

ISOL 
TYPE 

MIN 
DEFL 

REFRIGERATION MACHINES 
ABSORPTION --- D --- --- SP 1.0 --- SP 1.0 --- SP 1.7 --- SP 1.7 

PACKAGED HERMETIC --- D --- --- SP 1.0 --- SP 1.7 --- SP 1.7 R SP 2.5 

OPEN CENTRIFUGAL B D --- B SP 1.0 --- SP 1.7 B SP 1.7 B SP 3.5 

RECIPROCATING: 

500 - 750 RPM  --- D --- --- SP 1.7 R SP 1.7 R SP 2.5 R SP 3.5 

751 RPM & OVER --- D --- --- SP 1.0 --- --- 1.7 R SP 2.5 R SP 2.5 

COMPRESSORS AND VACUUM PUMPS 

UP THROUGH 1-1/2 
HP 

--- D,L,
W 

--- ---- D,L,
W 

--- --- D,L,
W 

--- --- D,L,
W 

--- --- D,L,
W 

--- 

2 HP AND OVER: 

500 - 750 RPM --- D --- --- S 1.7 --- S 2.5 --- S 2.5 --- S 2.5 

750 RPM & OVER --- D --- --- S 1.0 --- S 1.7 --- S 2.5 --- S 2.5 

PUMPS 

CLOSE 
COUPLED 

UP TO 
1-1/2 
HP 

--- --- --- --- D,L,
W 

--- --- D,L,
W 

--- --- D,L,
W 

--- --- D,L,
W 

--- 
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EQUIPMENT ON GRADE 20FT FLOOR SPAN 30FT FLOOR SPAN 40FT FLOOR SPAN 50FT FLOOR SPAN 

 BASE 
TYPE 

ISOL 
TYPE 

MIN 
DEFL 

BASE 
TYPE 

ISOL 
TYPE 

MIN 
DEFL 

BASE 
TYPE 

ISOL 
TYPE 

MIN 
DEFL 

BASE 
TYPE 

ISOL 
TYPE 

MIN 
DEFL 

BASE 
TYPE 

ISOL 
TYPE 

MIN 
DEFL 

2 HP 
& 
OVER 

--- --- --- I S 1.0 I S 1.0 I S 1.7 I S 1.7 

 

 

BASE 
MOUNTED 

UP TO 
10 HP 

--- --- --- --- D,L,
W 

--- --- D,L,
W 

--- --- D,L,
W 

--- --- D,L,
W 

--- 

15 HP 
THRU 
40 HP 

I S 1.0 I S 1.0 I S 1.7 I S 1.7 I S 1.7 

50 HP 
& 
OVER 

I S 1.0 I S 1.0 I S 1.7 I S 2.5 I S 2.5 

ROOF VENTILTORS 

ABOVE OCCUPIED AREAS: 

5 HP & OVER --- --- --- CB S 1.0 CB S 1.0 CB S 1.0 CB S 1.0 

CENTRIFUGAL BLOWERS 

UP TO 50 HP: 

UP TO 200 RPM B N 0.3 B S 2.5 B S 2.5 B S 3.5 B S 3.5 

201 - 300 RPM B N 0.3 B S 1.7 B S 2.5 B S 2.5 B S 3.5 

301 - 500 RPM B N 0.3 B S 1.7 B S 1.7 B S 2.5 B S 3.5 

501 RPM & OVER B N 0.3 B S 1.0 B S 1.0 B S 1.7 B S 2.5 

60 HP & OVER: 

UP TO 300 RPM  B S 1.7 I S 2.5 I S 3.5 I S 3.5 I S 3.5 
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EQUIPMENT ON GRADE 20FT FLOOR SPAN 30FT FLOOR SPAN 40FT FLOOR SPAN 50FT FLOOR SPAN 

 BASE 
TYPE 

ISOL 
TYPE 

MIN 
DEFL 

BASE 
TYPE 

ISOL 
TYPE 

MIN 
DEFL 

BASE 
TYPE 

ISOL 
TYPE 

MIN 
DEFL 

BASE 
TYPE 

ISOL 
TYPE 

MIN 
DEFL 

BASE 
TYPE 

ISOL 
TYPE 

MIN 
DEFL 

301 - 500 RPM  B S 1.7 I S 1.7 I S 2.5 I S 3.5 I S 3.5 

501 RPM & OVER B S 1.0 I S 1.7 I S 1.7 I S 2.5 I S 2.5 

                

                

COOLING TOWERS 

UP TO 500 RPM --- --- --- --- SP 1.0 --- SP 1.7 --- SP 2.5 --- SP 3.5 

501 RPM & OVER --- --- --- --- SP 1.0 --- SP 1.0 --- SP 1.7 --- SP 2.5 

INTERNAL COMBUSTION ENGINES 

UP TO 25 HP I N 0.3 I N 0.3 I S 1.7 I S 2.5 I S 2.5 

30 THRU 100 HP I N 0.3 I N 1.7 I S 2.5 I S 3.5 I S 3.5 

125 HP & OVER I N 0.3 I N 2.5 I S 3.5 I S 4.5 I S 4.5 

AIR HANDLING UNIT PACKAGES 

SUSPENDED: 

UP THRU 5 HP --- --- --- --- H 1.0 --- H 1.0 --- H 1.0 --- H 1.0 

7-1/2 HP & OVER: 

UP TO 500 RPM --- --- --- --- H, 
THR 

1.7 --- H, 
THR 

1.7 --- H, 
THR 

1.7 --- H, 
THR 

1.7 

501 RPM & OVER --- --- --- --- H, 
THR 

1.0 --- H, 
THR 

1.0 --- H,TH
R 

1.7 --- H,TH
R 

1.7 

FLOOR MOUNTED: 

UP THRU 5 HP --- D --- --- S 1.0 --- S 1.0 --- S 1.0 --- S 1.0 
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EQUIPMENT ON GRADE 20FT FLOOR SPAN 30FT FLOOR SPAN 40FT FLOOR SPAN 50FT FLOOR SPAN 

 BASE 
TYPE 

ISOL 
TYPE 

MIN 
DEFL 

BASE 
TYPE 

ISOL 
TYPE 

MIN 
DEFL 

BASE 
TYPE 

ISOL 
TYPE 

MIN 
DEFL 

BASE 
TYPE 

ISOL 
TYPE 

MIN 
DEFL 

BASE 
TYPE 

ISOL 
TYPE 

MIN 
DEFL 

7-1/2 HP & OVER: 

UP TO 500 RPM --- D --- R S, 
THR 

1.7 R S, 
THR 

1.7 R S, 
THR 

1.7 R S, 
THR 

1.7 

501 RPM & OVER --- D --- --- S, 
THR 

1.0 --- S, 
THR 

1.0 R S, 
THR 

1.7 R S, 
THR 

1.7 

IN-LINE CENTRIFUGAL AND VANE AXIAL FANS, FLOOR MOUNTED: (APR 9) 

UP THRU 50 HP: 

UP TO 300 RPM --- D --- R S 2.5 R S 2.5 R S 2.5 R S 3.5 

301 - 500 RPM --- D --- R S 1.7 R S 1.7 R S 2.5 R S 2.5 

501 - & OVER --- D --- --- S 1.0 --- S 1.0 R S 1.7 R S 2.5 

60 HP AND OVER: 

301 - 500 RPM R S 1.0 R S 1.7 R S 1.7 R S 2.5 R S 3.5 

501 RPM & OVER R S 1.0 R S 1.7 R S 1.7 R S 1.7 R S 2.5 
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NOTES: 

1. Edit the Table above to suit where isolator, other than those shown, are used, such as for seismic restraints and 

position limit stops. 

2. For suspended floors lighter than 100 mm (4 inch) thick concrete, select deflection requirements from next higher span. 

3. For separate chiller building on grade, pump isolators may be omitted. 

4. Direct bolt fire pumps to concrete base. Provide pads (D) for domestic water booster pump package. 

5. For projects in seismic areas, use only SS & DS type isolators and snubbers. 

6. For floor mounted in-line centrifugal blowers (ARR 1): use "B" type in lieu of "R" type base. 

7. Suspended: Use "H" isolators of same deflection as floor mounted. 
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SECTION 23 05 93 
TESTING, ADJUSTING, AND BALANCING FOR HVAC 

 
PART 1 - GENERAL  

1.1 DESCRIPTION  

A. Testing, adjusting, and balancing (TAB) of heating, ventilating and air 

conditioning (HVAC) systems. TAB includes the following:  

1. Planning systematic TAB procedures.  

2. Design Review Report. 

3. Systems Inspection report. 

4. Duct Air Leakage test report. 

5. Systems Readiness Report. 

6. Balancing air and water distribution systems; adjustment of total 

system to provide design performance; and testing performance of 

equipment and automatic controls.  

7. Vibration and sound measurements.  

8. Recording and reporting results.  

B. Definitions:  

1. Basic TAB used in this Section: Chapter 37, "Testing, Adjusting and 

Balancing" of ASHRAE Handbook, "HVAC Applications".  

2. TAB: Testing, Adjusting and Balancing; the process of checking and 

adjusting HVAC systems to meet design objectives.  

3. AABC: Associated Air Balance Council.  

4. NEBB: National Environmental Balancing Bureau.  

5. Hydronic Systems: Includes chilled water and heating hot water // 

and glycol-water systems.  

6. Air Systems: Includes all outside air, supply air, return air, 

exhaust air and relief air systems.  

7. Flow rate tolerance: The allowable percentage variation, minus to 

plus, of actual flow rate from values (design) in the contract 

documents.  

1.2 RELATED WORK  

A. Section 23 05 11, COMMON WORK RESULTS FOR HVAC: General Mechanical 

Requirements. 

B. Section 23 05 41, NOISE AND VIBRATION CONTROL FOR HVAC PIPING AND 

EQUIPMENT: Noise and Vibration Requirements. 

C. Section 23 07 11, HVAC INSULATION: Piping and Equipment Insulation. 



Lebanon VA Medical Center May 18, 2012 
Behavioral Health Complex Issued for Bid 
Lebanon, PA 17042 VA Project No. 595-109 
 Project No. 3468 

 

TESTING, ADJUSTING, AND BALANCING FOR HVAC 23 05 93 - 2 

D. Section 23 36 00, AIR TERMINAL UNITS: Terminal Units Performance. 

E. Section 23 31 00, HVAC DUCTS AND CASINGS: Duct Leakage. 

F. Section 23 09 23, DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC: Controls and 

Instrumentation Settings. 

1.3 QUALITY ASSURANCE 

A. Refer to Articles, Quality Assurance and Submittals, in Section 

23 05 11, COMMON WORK RESULTS FOR HVAC.  

B. Qualifications: 

1. TAB Agency: The TAB agency shall be a subcontractor of the General 

Contractor and shall report to and be paid by the General 

Contractor. 

2. The TAB agency shall be either a certified member of AABC or 

certified by the NEBB to perform TAB service for HVAC, water 

balancing and vibrations and sound testing of equipment. The 

certification shall be maintained for the entire duration of duties 

specified herein. If, for any reason, the agency loses subject 

certification during this period, the General Contractor shall 

immediately notify the Resident Engineer and submit another TAB firm 

for approval. Any agency that has been the subject of disciplinary 

action by either the AABC or the NEBB within the five years 

preceding Contract Award shall not be eligible to perform any work 

related to the TAB. All work performed in this Section and in other 

related Sections by the TAB agency shall be considered invalid if 

the TAB agency loses its certification prior to Contract completion, 

and the successor agency’s review shows unsatisfactory work 

performed by the predecessor agency. 

3. TAB Specialist: The TAB specialist shall be either a member of AABC 

or an experienced technician of the Agency certified by NEBB. The 

certification shall be maintained for the entire duration of duties 

specified herein. If, for any reason, the Specialist loses subject 

certification during this period, the General Contractor shall 

immediately notify the Resident Engineer and submit another TAB 

Specialist for approval. Any individual that has been the subject of 

disciplinary action by either the AABC or the NEBB within the five 

years preceding Contract Award shall not be eligible to perform any 

duties related to the HVAC systems, including TAB. All work 

specified in this Section and in other related Sections performed by 
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the TAB specialist shall be considered invalid if the TAB Specialist 

loses its certification prior to Contract completion and must be 

performed by an approved successor. 

4. TAB Specialist shall be identified by the General Contractor 

within 60 days after the notice to proceed. The TAB specialist 

will be coordinating, scheduling and reporting all TAB work and 

related activities and will provide necessary information as 

required by the Resident Engineer. The responsibilities would 

specifically include: 

a. Shall directly supervise all TAB work. 

b. Shall sign the TAB reports that bear the seal of the TAB 

standard. The reports shall be accompanied by report forms and 

schematic drawings required by the TAB standard, AABC or NEBB.  

c. Would follow all TAB work through its satisfactory completion. 

d. Shall provide final markings of settings of all HVAC adjustment 

devices. 

e. Permanently mark location of duct test ports. 

5. All TAB technicians performing actual TAB work shall be experienced 

and must have done satisfactory work on a minimum of 3 projects 

comparable in size and complexity to this project. Qualifications 

must be certified by the TAB agency in writing. 

C. Test Equipment Criteria: The instrumentation shall meet the 

accuracy/calibration requirements established by AABC National 

Standards or by NEBB Procedural Standards for Testing, Adjusting and 

Balancing of Environmental Systems and instrument manufacturer. Provide 

calibration history of the instruments to be used for test and balance 

purpose. 

D. Tab Criteria:  

1. One or more of the applicable AABC, NEBB or SMACNA publications, 

supplemented by ASHRAE Handbook "HVAC Applications" Chapter 36, and 

requirements stated herein shall be the basis for planning, 

procedures, and reports.  

2. Flow rate tolerance: Following tolerances are allowed. For 

tolerances not mentioned herein follow ASHRAE Handbook "HVAC 

Applications", Chapter 36, as a guideline. Air Filter resistance 

during tests, artificially imposed if necessary, shall be at least 

90 percent of final values for pre-filters and after-filters.  
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a. Air handling unit and all other fans, cubic meters/min (cubic 

feet per minute): Minus 0 percent to plus l0 percent.  

b. Air terminal units (maximum values): Minus 2 percent to plus l0 

percent.  

c. Exhaust hoods/cabinets: 0 percent to plus l0 percent.  

d. Minimum outside air: 0 percent to plus 10 percent.  

e. Individual room air outlets and inlets, and air flow rates not 

mentioned above: Minus 2 percent to plus l0 percent except if the 

air to a space is 100 CFM or less the tolerance would be 0 to 

plus 5 percent.  

f. Heating hot water pumps and hot water coils: Minus 5 percent to 

plus 5 percent.  

g. Chilled water pumps: 0 percent to plus 5 percent.  

h. Chilled water coils: 0 percent to plus 5 percent.  

3. Systems shall be adjusted for energy efficient operation as 

described in PART 3.  

4. Typical TAB procedures and results shall be demonstrated to the 

Resident Engineer for one air distribution system (including all 

fans, three terminal units, three rooms) and one hydronic system 

(pumps and three coils) as follows:  

a. When field TAB work begins.  

b. During each partial final inspection and the final inspection for 

the project if requested by VA.  

1.4 SUBMITTALS  

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT 

DATA, AND SAMPLES. 

B. Submit names and qualifications of TAB agency and TAB specialists 

within 60 days after the notice to proceed. Submit information on three 

recently completed projects and a list of proposed test equipment.  

C. For use by the Resident Engineer staff, submit one complete set of 

applicable AABC or NEBB publications that will be the basis of TAB 

work. 

D. Submit Following for Review and Approval:  

1. Design Review Report  within 90 days for conventional design 

projects after the system layout on air and water side is completed 

by the Contractor. 
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2. Systems inspection report on equipment and installation for 

conformance with design. 

3. Duct Air Leakage Test Report. 

4. Systems Readiness Report. 

5. Intermediate and Final TAB reports covering flow balance and 

adjustments, performance tests, vibration tests and sound tests. 

6. Include in final reports uncorrected installation deficiencies noted 

during TAB and applicable explanatory comments on test results that 

differ from design requirements.  

E. Prior to request for Final or Partial Final inspection, submit 

completed Test and Balance report for the area. 

1.5 APPLICABLE PUBLICATIONS 

A. The following publications form a part of this specification to the 

extent indicated by the reference thereto. In text the publications are 

referenced to by the acronym of the organization.  

B. American Society of Heating, Refrigerating and Air Conditioning 

Engineers, Inc. (ASHRAE):  

2003....................HVAC Applications ASHRAE Handbook, Chapter 37, 

Testing, Adjusting, and Balancing and Chapter 

47, Sound and Vibration Control 

C. Associated Air Balance Council (AABC):  

2002....................AABC National Standards for Total System 

Balance 

D. National Environmental Balancing Bureau (NEBB):  

7th Edition 2005 ........Procedural Standards for Testing, Adjusting, 

Balancing of Environmental Systems 

1st Edition 1994 ........Procedural Standards for the Measurement and 

Assessment of Sound and Vibration 

2nd Edition 1999 ........Procedural Standards for Building Systems 

Commissioning 

E. Sheet Metal and Air Conditioning Contractors National Association 

(SMACNA):  

3rd Edition 2002 ........HVAC SYSTEMS-Testing, Adjusting and Balancing 

PART 2 - PRODUCTS  

2.1 PLUGS  

 Provide plastic plugs to seal holes drilled in ductwork for test 

purposes. 
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2.2 INSULATION REPAIR MATERIAL  

 See Section 23 07 11, HVAC INSULATION. Provide for repair of insulation 

removed or damaged for TAB work.  

PART 3 - EXECUTION  

3.1 GENERAL  

A. Refer to TAB Criteria in Article, Quality Assurance.  

B. Obtain applicable contract documents and copies of approved submittals 

for HVAC equipment and automatic control systems.  

3.2 DESIGN REVIEW REPORT 

 The TAB Specialist shall review the Contract Plans and specifications 

and advise the Resident Engineer of any design deficiencies that would 

prevent the HVAC systems from effectively operating in accordance with 

the sequence of operation specified or prevent the effective and 

accurate TAB of the system. The TAB Specialist shall provide a report 

individually listing each deficiency and the corresponding proposed 

corrective action necessary for proper system operation. 

3.3 SYSTEMS INSPECTION REPORT 

A. Inspect equipment and installation for conformance with design.  

B. The inspection and report is to be done after air distribution 

equipment is on site and duct installation has begun, but well in 

advance of performance testing and balancing work. The purpose of the 

inspection is to identify and report deviations from design and ensure 

that systems will be ready for TAB at the appropriate time.  

C. Reports: Follow check list format developed by AABC, NEBB or SMACNA, 

supplemented by narrative comments, with emphasis on air handling units 

and fans. Check for conformance with submittals. Verify that diffuser 

and register sizes are correct. Check air terminal unit installation 

including their duct sizes and routing.  

3.4 DUCT AIR LEAKAGE TEST REPORT 

 See paragraphs "Duct leakage Tests and Repairs" in Section 23 31 00, 

HVAC DUCTS AND CASINGS for TAB agency’s role and responsibilities in 

witnessing, recording and reporting of deficiencies. 

3.5 SYSTEM READINESS REPORT 

A. Inspect each System to ensure that it is complete including 

installation and operation of controls. 
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B. Verify that all items such as ductwork piping, ports, terminals, 

connectors, etc., that is required for TAB are installed. Provide a 

report to the Resident Engineer. 

3.6 TAB REPORTS 

A. Submit an intermediate report for 25 percent of systems and equipment 

tested and balanced to establish satisfactory test results. 

B. The TAB contractor shall provide raw data immediately in writing to the 

Resident Engineer if there is a problem in achieving intended results 

before submitting a formal report. 

C. If over 20 percent of readings in the intermediate report fall outside 

the acceptable range, the TAB report shall be considered invalid and 

all contract TAB work shall be repeated and re-submitted for approval. 

D. Do not proceed with the remaining systems until intermediate report is 

approved by the Resident Engineer. 

3.7 TAB PROCEDURES  

A. Tab shall be performed in accordance with the requirement of the 

Standard under which TAB agency is certified by either AABC or NEBB. 

B. General: During TAB all related system components shall be in full 

operation. Fan and pump rotation, motor loads and equipment vibration 

shall be checked and corrected as necessary before proceeding with TAB. 

Set controls and/or block off parts of distribution systems to simulate 

design operation of variable volume air or water systems for test and 

balance work.  

C. Coordinate TAB procedures with any phased construction completion 

requirements for the project. Provide TAB reports for each phase of the 

project prior to partial final inspections of each phase of the 

project. 

D. Allow sufficient time in construction schedule for TAB and submission 

of all reports for an organized and timely correction of deficiencies. 

 
E. Air Balance and Equipment Test: Include air handling units, fans, 

terminal units, fan coil units, room diffusers/outlets/inlets.  

1. Artificially load air filters by partial blanking to produce air 

pressure drop of at least 90 percent of the design final pressure 

drop.  
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2. Adjust fan speeds to provide design air flow. V-belt drives, 

including fixed pitch pulley requirements, are specified in Section 

23 05 11, COMMON WORK RESULTS FOR HVAC. 

3. Test and balance systems in all specified modes of operation, 

including variable volume, economizer, and fire emergency modes. 

Verify that dampers and other controls function properly.  

4. Variable air volume (VAV) systems:  

a. Coordinate TAB, including system volumetric controls, with 

Section 23 09 23, DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC. 

b. Section 23 36 00, AIR TERMINAL UNITS, specifies that maximum and 

minimum flow rates for air terminal units (ATU) be factory set. 

Check and readjust ATU flow rates if necessary. Balance air 

distribution from ATU on full cooling maximum scheduled cubic 

meters per minute (cubic feet per minute). Reset room thermostats 

and check ATU operation from maximum to minimum cooling, to the 

heating mode, and back to cooling. Record and report the heating 

coil leaving air temperature when the ATU is in the maximum 

heating mode.  

5. Record final measurements for air handling equipment performance 

data sheets.  

 
F. Water Balance and Equipment Test: Include circulating pumps, 

convertorsand coils:  

1. Adjust flow rates for equipment. Set coils to values on equipment 

submittals, if different from values on contract drawings.  

2. Primary-secondary (variable volume) systems: Coordinate TAB with 

Section 23 09 23, DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC. Balance 

systems at design water flow and then verify that variable flow 

controls function properly.  

3. Record final measurements for hydronic equipment on performance data 

sheets. Include entering and leaving water temperatures for heating 

and cooling coils, and for convertors. Include entering and leaving 

air temperatures (DB/WB for cooling coils) for air handling units 

and reheat coils. Make air and water temperature measurements at the 

same time.  
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3.8 VIBRATION TESTING  

A. Furnish instruments and perform vibration measurements as specified in 

Section 23 05 41, NOISE AND VIBRATION CONTROL FOR HVAC PIPING AND 

EQUIPMENT. Field vibration balancing is specified in Section 23 05 11, 

COMMON WORK RESULTS FOR HVAC. Provide measurements for all rotating 

HVAC equipment of 373 watts (1/2 horsepower) and larger, including 

pumps, fans and motors.  

B. Record initial measurements for each unit of equipment on test forms 

and submit a report to the Resident Engineer. Where vibration readings 

exceed the allowable tolerance Contractor shall be directed to correct 

the problem. The TAB agency shall verify that the corrections are done 

and submit a final report to the Resident Engineer.  

3.9 SOUND TESTING  

A. Perform and record required sound measurements in accordance with 

Paragraph, QUALITY ASSURANCE in Section 23 05 41, NOISE AND VIBRATION 

CONTROL FOR HVAC PIPING AND EQUIPMENT.  

 
1. Take readings in rooms, approximately ten  percent of all rooms. The 

Resident Engineer may designate the specific rooms to be tested.   

B. Take measurements with a calibrated sound level meter and octave band 

analyzer of the accuracy required by AABC or NEBB.  

C. Sound reference levels, formulas and coefficients shall be according to 

ASHRAE Handbook, "HVAC Applications", Chapter 46, SOUND AND VIBRATION 

CONTROL. 

D. Determine compliance with specifications as follows:  

1. When sound pressure levels are specified, including the NC Criteria 

in Section 23 05 41, NOISE AND VIBRATION CONTROL FOR HVAC PIPING AND 

EQUIPMENT:  

a. Reduce the background noise as much as possible by shutting off 

unrelated audible equipment.  

b. Measure octave band sound pressure levels with specified 

equipment "off."  

c. Measure octave band sound pressure levels with specified 

equipment "on."  

d. Use the DIFFERENCE in corresponding readings to determine the 

sound pressure due to equipment.  
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DIFFERENCE: 0 1 2 3 4 5 to 9 10 or More 

FACTOR: 10 7 4 3 2 1 0 

 

 Sound pressure level due to equipment equals sound pressure level 

with equipment "on" minus FACTOR.  

e. Plot octave bands of sound pressure level due to equipment for 

typical rooms on a graph which also shows noise criteria (NC) 

curves. 

2. When sound power levels are specified:  

a. Perform steps 1.a. thru 1.d., as above.  

b. For indoor equipment: Determine room attenuating effect, i.e., 

difference between sound power level and sound pressure level. 

Determined sound power level will be the sum of sound pressure 

level due to equipment plus the room attenuating effect.  

c. For outdoor equipment: Use directivity factor and distance from 

noise source to determine distance factor, i.e., difference 

between sound power level and sound pressure level. Measured 

sound power level will be the sum of sound pressure level due to 

equipment plus the distance factor. Use  10 meters (30 feet) for 

sound level location. 

3. Where sound pressure levels are specified in terms of dB(A), measure 

sound levels using the "A" scale of meter. Single value readings 

will be used instead of octave band analysis.  

E. Where measured sound levels exceed specified level, the installing 

contractor or equipment manufacturer shall take remedial action 

approved by the Resident Engineer and the necessary sound tests shall 

be repeated. 

3.10 MARKING OF SETTINGS 

 Following approval of Tab final Report, the setting of all HVAC 

adjustment devices including valves, splitters and dampers shall be 

permanently marked by the TAB Specialist so that adjustment can be 

restored if disturbed at any time. Style and colors used for markings 

shall be coordinated with the Resident Engineer.  

3.11 IDENTIFICATION OF TEST PORTS 

 The TAB Specialist shall permanently and legibly identify the location 

points of duct test ports. If the ductwork has exterior insulation, the 

identification shall be made on the exterior side of the insulation. 
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All penetrations through ductwork and ductwork insulation shall be 

sealed to prevent air leaks and maintain integrity of vapor barrier. 

- - - E N D - - - 
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SECTION 23 07 11 
HVAC INSULATION 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. Field applied insulation for thermal efficiency and condensation 

control for  

1. HVAC piping, ductwork and equipment. 

B. Definitions  

1. ASJ: All service jacket, white finish facing or jacket.  

2. Air conditioned space: Space having air temperature and/or humidity 

controlled by mechanical equipment.  

3. Cold: Equipment, ductwork or piping handling media at design 

temperature of 16 degrees C (60 degrees F) or below.  

4. Concealed: Ductwork and piping above ceilings and in chases, 

interstitial space, and pipe spaces.  

5. Exposed: Piping, ductwork, and equipment exposed to view in finished 

areas including mechanical, and electrical equipment rooms or 

exposed to outdoor weather. Attics and crawl spaces where air 

handling units are located are considered to be mechanical rooms. 

Shafts, chases, interstitial spaces, unfinished attics, crawl spaces 

and pipe basements are not considered finished areas. 

6. FSK: Foil-scrim-kraft facing.  

7. Hot: HVAC Ductwork handling air at design temperature above 16 

degrees C (60 degrees F);HVAC and plumbing equipment or piping 

handling media above 41 degrees C (105 degrees F); and piping media 

and equipment 32 to 230 degrees C(90 to 450 degrees F)  

8. Density: kg/m3 - kilograms per cubic meter (Pcf - pounds per cubic 

foot).  

9. Runouts: Branch pipe connections up to 25-mm (one-inch) nominal size 

to fan coil units or reheat coils for terminal units. 

10. Thermal conductance: Heat flow rate through materials. 

a. Flat surface: Watt per square meter (BTU per hour per square 

foot).  

b. Pipe or Cylinder: Watt per square meter (BTU per hour per linear 

foot).  
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11. Thermal Conductivity (k): Watt per meter, per degree C (BTU per inch 

thickness, per hour, per square foot, per degree F temperature 

difference). 

12. HWH: Hot water heating supply. 

13. HWHR: Hot water heating return. 

14. HW: Hot water. 

15. CH: Chilled water supply. 

16. CHR: Chilled water return. 

17. GWS:  Glycol water supply. 

18. GWR:  Glycol water return. 

19. RS: Refrigerant suction. 

1.2 RELATED WORK  

A. Section 07 84 00, FIRESTOPPING: Mineral fiber and bond breaker behind 

sealant.  

B. Section 23 05 11, COMMON WORK RESULTS FOR HVAC: General mechanical 

requirements and items, which are common to more than one section of 

Division 23.  

C. Section 23 21 13, HYDRONIC PIPING and Section 23 22 13, STEAM AND 

CONDENSATE HEATING PIPING: Piping and equipment.  

D. Section 23 21 13, HYDRONIC PIPING: Chilled water piping.  

E. Section 23 31 00, HVAC DUCTS AND CASINGS: Ductwork, plenum and 

fittings.  

1.3 QUALITY ASSURANCE  

A. Refer to article QUALITY ASSURANCE, in Section 23 05 11, COMMON WORK 

RESULTS FOR HVAC. 

B. Criteria:  

1. Comply with NFPA 90A, particularly paragraphs 4.3.3.1 through 

4.3.3.6, 4.3.10.2.6, and 5.4.6.4, parts of which are quoted as 

follows: 

4.3.3.1 Pipe insulation and coverings, duct coverings, duct 
linings, vapor retarder facings, adhesives, fasteners, tapes, and 
supplementary materials added to air ducts, plenums, panels, and 
duct silencers used in duct systems, unless otherwise provided 
for in  4.3.3.1.2 or  4.3.3.1.3, shall have, in the form in which 
they are used, a maximum flame spread index of 25 without 
evidence of continued progressive combustion and a maximum smoke 
developed index of 50 when tested in accordance with  NFPA 255, 
Standard Method of Test of Surface Burning Characteristics of 
Building Materials.  

http://www.nfpa.org/codesonline/document.asp?action=load&scope=0&path=NFPA/codes/nfpa0050-0099/0090a/codes-0121752&sub=&default=false#codes-id00090a00290#codes-id00090a00290
http://www.nfpa.org/codesonline/document.asp?action=load&scope=0&path=NFPA/codes/nfpa0050-0099/0090a/codes-0121752&sub=&default=false#codes-id00090a00292#codes-id00090a00292
javascript:parent.loadDoc('/nfpa0200-0299/0255',%20'',%20'codes-nfc0255')
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4.3.3.1.1 Where these products are to be applied with adhesives, 
they shall be tested with such adhesives applied, or the 
adhesives used shall have a maximum flame spread index of 25 and 
a maximum smoke developed index of 50 when in the final dry 
state. (See  4.2.4.2.)  

4.3.3.1.2 The flame spread and smoke developed index requirements 
of  4.3.3.1.1 shall not apply to air duct weatherproof coverings 
where they are located entirely outside of a building, do not 
penetrate a wall or roof, and do not create an exposure hazard.  

4.3.3.1.3 Smoke detectors required by  6.4.4 shall not be 
required to meet flame spread index or smoke developed index 
requirements.  

4.3.3.2 Closure systems for use with rigid and flexible air ducts 
tested in accordance with UL 181, Standard for Safety Factory-
Made Air Ducts and Air Connectors, shall have been tested, 
listed, and used in accordance with the conditions of their 
listings, in accordance with one of the following:  

(1) UL 181A, Standard for Safety Closure Systems for Use with 
Rigid Air Ducts and Air Connectors  

(2) UL 181B, Standard for Safety Closure Systems for Use with 
Flexible Air Ducts and Air Connectors  

4.3.3.3 Air duct, panel, and plenum coverings and linings, and 
pipe insulation and coverings shall not flame, glow, smolder, or 
smoke when tested in accordance with a similar test for pipe 
covering, ASTM C 411, Standard Test Method for Hot-Surface 
Performance of High-Temperature Thermal Insulation, at the 
temperature to which they are exposed in service.  

4.3.3.3.1 In no case shall the test temperature be below 121°C 
(250°F).  

4.3.3.4 Air duct coverings shall not extend through walls or 
floors that are required to be fire stopped or required to have a 
fire resistance rating, unless such coverings meet the 
requirements of 5.4.6.4.  

4.3.3.5* Air duct linings shall be interrupted at fire dampers to 
prevent interference with the operation of devices.  

4.3.3.6 Air duct coverings shall not be installed so as to 
conceal or prevent the use of any service opening.  

4.3.10.2.6 Materials exposed to the airflow shall be 
noncombustible or limited combustible and have a maximum smoke 
developed index of 50 or comply with the following.  

4.3.10.2.6.1 Electrical wires and cables and optical fiber cables 
shall be listed as noncombustible or limited combustible and have 
a maximum smoke developed index of 50 or shall be listed as 
having a maximum peak optical density of 0.5 or less, an average 
optical density of 0.15 or less, and a maximum flame spread 
distance of 1.5 m (5 ft) or less when tested in accordance 
with  NFPA 262, Standard Method of Test for Flame Travel and 
Smoke of Wires and Cables for Use in Air-Handling Spaces.  

http://www.nfpa.org/codesonline/document.asp?action=load&scope=0&path=NFPA/codes/nfpa0050-0099/0090a/codes-0121752&sub=&default=false#codes-id00090a00222#codes-id00090a00222
http://www.nfpa.org/codesonline/document.asp?action=load&scope=0&path=NFPA/codes/nfpa0050-0099/0090a/codes-0121752&sub=&default=false#codes-id00090a00288#codes-id00090a00288
javascript:parent.loadDoc('/nfpa0050-0099/0090a/codes-0122044',%20'/',%20'codes-id00090a00681')
javascript:parent.loadDoc('/nfpa0050-0099/0090a/codes-0121943',%20'/',%20'codes-id00090a00643')
javascript:parent.loadDoc('/nfpa0050-0099/0090a/codes-0122085',%20'',%20'codes-id00090a00304')
javascript:parent.loadDoc('/nfpa0200-0299/0262',%20'',%20'codes-nfc262')
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4.3.10.2.6.2 Pneumatic tubing for control systems shall be listed 
as having a maximum peak optical density of 0.5 or less, an 
average optical density of 0.15 or less, and a maximum flame 
spread distance of 1.5 m (5 ft) or less when tested in accordance 
with UL 1820, Standard for Safety Fire Test of Pneumatic Tubing 
for Flame and Smoke Characteristics.  

4.3.10.2.6.3 Nonferrous fire sprinkler piping shall be listed as 
having a maximum peak optical density of 0.5 or less, an average 
optical density of 0.15 or less, and a maximum flame spread 
distance of 1.5 m (5 ft) or less when tested in accordance with 
UL 1887, Standard for Safety Fire Test of Plastic Sprinkler Pipe 
for Visible Flame and Smoke Characteristics.  

4.3.10.2.6.4 Optical-fiber and communication raceways shall be 
listed as having a maximum peak optical density of 0.5 or less, 
an average optical density of 0.15 or less, and a maximum flame 
spread distance of 1.5 m (5 ft) or less when tested in accordance 
with UL 2024, Standard for Safety Optical-Fiber Cable Raceway.  

4.3.10.2.6.5 Loudspeakers and recessed lighting fixtures, 
including their assemblies and accessories, shall be permitted in 
the ceiling cavity plenum where listed as having a maximum peak 
optical density of 0.5 or less, an average optical density of 
0.15 or less, and a peak heat release rate of 100 kW or less when 
tested in accordance with UL 2043, Standard for Safety Fire Test 
for Heat and Visible Smoke Release for Discrete Products and 
Their Accessories Installed in Air-Handling Spaces.  

4.3.10.2.6.6 Supplementary materials for air distribution systems 
shall be permitted when complying with the provisions of  4.3.3.  

4.3.10.2.6.7 Smoke detectors shall not be required to meet the 
provisions of this section.  

5.4.6.4 Where air ducts pass through walls, floors, or partitions 
that are required to have a fire resistance rating and where fire 
dampers are not required, the opening in the construction around 
the air duct shall be as follows:  

(1)      Not exceeding a 25.4 mm (1 in.) average clearance on all 
sides  

(2)      Filled solid with an approved material capable of 
preventing the passage of flame and hot gases sufficient to 
ignite cotton waste when subjected to the time-temperature fire 
conditions required for fire barrier penetration as specified 
in NFPA 251, Standard Methods of Tests of Fire Endurance of 
Building Construction and Materials  

2. Test methods: ASTM E84, UL 723, or NFPA 255.  

3. Specified k factors are at 24 degrees C (75 degrees F) mean 

temperature unless stated otherwise. Where optional thermal 

insulation material is used, select thickness to provide thermal 

conductance no greater than that for the specified material. For 

pipe, use insulation manufacturer's published heat flow tables. For 

http://www.nfpa.org/codesonline/document.asp?action=load&scope=0&path=NFPA/codes/nfpa0050-0099/0090a/codes-0121752&sub=&default=false#codes-id00090a00285#codes-id00090a00285
javascript:parent.loadDoc('/nfpa0200-0299/0251',%20'',%20'codes-nfc0251')
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domestic hot water supply and return, run out insulation and 

condensation control insulation, no thickness adjustment need be 

made.  

4. All materials shall be compatible and suitable for service 

temperature, and shall not contribute to corrosion or otherwise 

attack surface to which applied in either the wet or dry state.  

C. Every package or standard container of insulation or accessories 

delivered to the job site for use must have a manufacturer's stamp or 

label giving the name of the manufacturer and description of the 

material.  

1.4 SUBMITTALS  

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT 

DATA, AND SAMPLES. 

B. Shop Drawings:  

1. All information, clearly presented, shall be included to determine 

compliance with drawings and specifications and ASTM, federal and 

military specifications. 

a. Insulation materials: Specify each type used and state surface 

burning characteristics.  

b. Insulation facings and jackets: Each type used. Make it clear 

that white finish will be furnished for exposed ductwork, casings 

and equipment.  

c. Insulation accessory materials: Each type used.  

d. Manufacturer's installation and fitting fabrication instructions 

for flexible unicellular insulation.  

e. Make reference to applicable specification paragraph numbers for 

coordination.  

C. Samples:  

1. Each type of insulation: Minimum size 100 mm (4 inches) square for 

board/block/ blanket; 150 mm (6 inches) long, full diameter for 

round types.  

2. Each type of facing and jacket: Minimum size 100 mm (4 inches 

square).  

3. Each accessory material: Minimum 120 ML (4 ounce) liquid container 

or 120 gram (4 ounce) dry weight for adhesives / cement / mastic. 
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1.5 STORAGE AND HANDLING OF MATERIAL 

 Store materials in clean and dry environment, pipe covering jackets 

shall be clean and unmarred. Place adhesives in original containers. 

Maintain ambient temperatures and conditions as required by printed 

instructions of manufacturers of adhesives, mastics and finishing 

cements.  

1.6 APPLICABLE PUBLICATIONS  

A. The publications listed below form a part of this specification to the 

extent referenced. The publications are referenced in the text by basic 

designation only.  

B. Federal Specifications (Fed. Spec.):  

L-P-535E (2)-91.........Plastic Sheet (Sheeting): Plastic Strip; Poly 

(Vinyl Chloride) and Poly (Vinyl Chloride - 

Vinyl Acetate), Rigid. 

C. Military Specifications (Mil. Spec.):  

MIL-A-3316C (2)-90......Adhesives, Fire-Resistant, Thermal Insulation 

MIL-A-24179A (1)-87.....Adhesive, Flexible Unicellular-Plastic 

Thermal Insulation  

MIL-C-19565C (1)-88.....Coating Compounds, Thermal Insulation, Fire-and 

Water-Resistant, Vapor-Barrier 

MIL-C-20079H-87.........Cloth, Glass; Tape, Textile Glass; and Thread, 

Glass and Wire-Reinforced Glass  

D. American Society for Testing and Materials (ASTM):  

A167-99.................Standard Specification for Stainless and 

Heat-Resisting Chromium-Nickel Steel Plate, 

Sheet, and Strip  

B209-04.................Standard Specification for Aluminum and 

Aluminum-Alloy Sheet and Plate  

C411-97.................Standard test method for Hot-Surface 

Performance of High-Temperature Thermal 

Insulation  

C449-00.................Standard Specification for Mineral Fiber 

Hydraulic-Setting Thermal Insulating and 

Finishing Cement 

C533-04.................Standard Specification for Calcium Silicate 

Block and Pipe Thermal Insulation  
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C534-05.................Standard Specification for Preformed Flexible 

Elastomeric Cellular Thermal Insulation in 

Sheet and Tubular Form 

C547-06.................Standard Specification for Mineral Fiber pipe 

Insulation  

C552-03.................Standard Specification for Cellular Glass 

Thermal Insulation 

C553-02.................Standard Specification for Mineral Fiber 

Blanket Thermal Insulation for Commercial and 

Industrial Applications 

C585-90.................Standard Practice for Inner and Outer Diameters 

of Rigid Thermal Insulation for Nominal Sizes 

of Pipe and Tubing (NPS System) R (1998) 

C612-04.................Standard Specification for Mineral Fiber Block 

and Board Thermal Insulation 

C1126-04................Standard Specification for Faced or Unfaced 

Rigid Cellular Phenolic Thermal Insulation  

C1136-06................Standard Specification for Flexible, Low 

Permeance Vapor Retarders for Thermal 

Insulation 

D1668-97a (2006)........Standard Specification for Glass Fabrics (Woven 

and Treated) for Roofing and Waterproofing  

E84-06..................Standard Test Method for Surface Burning 

Characteristics of Building  

Materials 

E119-05a................Standard Test Method for Fire Tests of Building 

Construction and Materials  

E136-04.................Standard Test Methods for Behavior of Materials 

in a Vertical Tube Furnace at 750 degrees C 

(1380 F) 

E. National Fire Protection Association (NFPA):  

90A-02..................Installation of Air Conditioning and 

Ventilating Systems 

101-06..................Life Safety Code 

251-06..................Standard methods of Tests of Fire Endurance of 

Building Construction Materials 
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255-06..................Standard Method of tests of Surface Burning 

Characteristics of Building Materials 

F. Underwriters Laboratories, Inc (UL): 

723.....................UL Standard for Safety Test for Surface Burning 

Characteristics of Building Materials with 

Revision of 08/03 

G. Manufacturer’s Standardization Society of the Valve and Fitting 

Industry (MSS): 

SP58-2002...............Pipe Hangers and Supports Materials, Design, 

and Manufacture 

PART 2 - PRODUCTS  

2.1 MINERAL FIBER  

A. ASTM C612 (Board, Block), Class 1 or 2, k = 0.037 Watt per meter, per 

degree C (0.26), external insulation for temperatures up to 204 degrees 

C (400 degrees F). 

B. ASTM C553 (Blanket, Flexible) Type I, Class B-3, Density 16 kg/m3 (1 

pcf), k = 0.045 (0.31) Class B-5, Density 32 kg/m3 (2 pcf), k = 0.04 

(0.27), for use at temperatures up to 204 degrees C (400 degrees F) 

C. ASTM C547 (Pipe Fitting Insulation and Preformed Pipe Insulation), 

Class 1, k = 0.037 (0.26) for use at temperatures 230 degrees C (450 

degrees F). 

2.2 RIGID CELLULAR PHENOLIC FOAM 

A. Preformed (molded) pipe insulation, ASTM C1126, type III, grade 1, k = 

0.021(0.15), for temperatures up to 121 degrees C (250 degrees F) with 

vapor retarder and all service jacket with polyvinyl chloride premolded 

fitting covering. 

B. Equipment and Duct Insulation, ASTM C 1126, type II, grade 1, k = 0.021 

(0.15), for temperatures up to 121 degrees C (250 degrees F) with rigid 

cellular phenolic insulation and covering, vapor retarder and all 

service jacket. 

2.3 FLEXIBLE ELASTOMERIC CELLULAR THERMAL 

A. ASTM C177, C518, k = 0.039 Watt per meter, per degree C (0.27), at 24 

degrees C (75 degrees F), flame spread not over 25, smoke developed not 

over 50, for temperatures from minus 4 degrees C (40 degrees F) to 93 

degrees C (200 degrees F). No jacket required.  
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2.4 CALCIUM SILICATE 

A. Preformed pipe Insulation: ASTM C533, Type I and Type II with indicator 

denoting asbestos-free material. 

B. Premolded Pipe Fitting Insulation: ASTM C533, Type I and Type II with 

indicator denoting asbestos-free material.  

C. Equipment Insulation: ASTM C533, Type I and Type II 

D. Characteristics: 

 

Insulation Characteristics 

ITEMS TYPE I TYPE II 

Temperature, maximum degrees C 

(degrees F) 

649 (1200) 927 (1700) 

Density (dry), Kg/m3 (lb/ ft3) 232 (14.5) 288 (18) 

Thermal conductivity: 

Min W/ m K (Btu in/h ft2 degrees F)@ 

mean temperature of 93 degrees C 

(200 degrees F) 

 

0.059 

(0.41) 

 

 

0.078 

(0.540) 

Surface burning characteristics: 

Flame spread Index, Maximum 

 

0 

 

0 

Smoke Density index, Maximum 0 0 

 

2.5 INSULATION FACINGS AND JACKETS 

A. Vapor Retarder, higher strength with low water permeance = 0.02 or less 

perm rating, Beach puncture 50 units for insulation facing on exposed 

ductwork, casings and equipment, and for pipe insulation jackets. 

Facings and jackets shall be all service type (ASJ) or PVDC Vapor 

Retarder jacketing.  

B. ASJ jacket shall be white kraft bonded to 0.025 mm (1 mil) thick 

aluminum foil, fiberglass reinforced, with pressure sensitive adhesive 

closure. Comply with ASTM C1136. Beach puncture 5 units, Suitable for 

painting without sizing. Jackets shall have minimum 40 mm (1-1/2 inch) 

lap on longitudinal joints and minimum 100 mm (4 inch) butt strip on 

end joints. Butt strip material shall be same as the jacket. Lap and 

butt strips shall be self-sealing type with factory-applied pressure 

sensitive adhesive. 
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C. Vapor Retarder medium strength with low water vapor permeance of 0.02 

or less perm rating), Beach puncture 25 units: Foil-Scrim-Kraft (FSK) 

or PVDC vapor retarder jacketing type for concealed ductwork and 

equipment.  

D. Glass Cloth Jackets: Presized, minimum 0.18 kg per square meter (7.8 

ounces per square yard), 2000 kPa (300 psig) bursting strength with 

integral vapor retarder where required or specified. Weather proof if 

utilized for outside service. 

E. Factory composite materials may be used provided that they have been 

tested and certified by the manufacturer. 

F. Pipe fitting insulation covering (jackets): Fitting covering shall be 

premolded to match shape of fitting and shall be polyvinyl chloride 

(PVC) conforming to Fed Spec L-P-335, composition A, Type II Grade GU, 

and Type III, minimum thickness 0.7 mm (0.03 inches). Provide color 

matching vapor retarder pressure sensitive tape. 

2.6 PIPE COVERING PROTECTION SADDLES 

A. Cold pipe support: Premolded pipe insulation 180 degrees (half-shells) 

on bottom half of pipe at supports. Material shall be cellular glass or 

high density Polyisocyanurate insulation of the same thickness as 

adjacent insulation. Density of Polyisocyanurate insulation shall be a 

minimum of 48 kg/m3 (3.0 pcf). 

Nominal Pipe Size and Accessories Material (Insert Blocks) 

Nominal Pipe Size mm (inches) Insert Blocks mm (inches) 

Up through 125 (5) 150 (6) long 

150 (6) 150 (6) long 

200 (8), 250 (10), 300 (12) 225 (9) long 

350 (14), 400 (16) 300 (12) long 

450 through 600 (18 through 24) 350 (14) long 

 

B. Warm or hot pipe supports: Premolded pipe insulation (180 degree half-

shells) on bottom half of pipe at supports.  Material shall be high 

density Polyisocyanurate (for temperatures up to 149 degrees C [300 

degrees F]), cellular glass or calcium silicate.  Insulation at 

supports shall have same thickness as adjacent insulation.  Density of 

Polyisocyanurate insulation shall be a minimum of 48 kg/m3 (3.0 pcf). 
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C. Boiler Plant Pipe supports: MSS SP58, Type 39. Apply at all pipe 

support points, except where MSS SP58, Type 3 pipe clamps provided as 

part of the support system.  

2.7 ADHESIVE, MASTIC, CEMENT 

A. Mil. Spec. MIL-A-3316, Class 1: Jacket and lap adhesive and protective 

finish coating for insulation.  

B. Mil. Spec. MIL-A-3316, Class 2: Adhesive for laps and for adhering 

insulation to metal surfaces.  

C. Mil. Spec. MIL-A-24179, Type II Class 1: Adhesive for installing 

flexible unicellular insulation and for laps and general use.  

D. Mil. Spec. MIL-C-19565, Type I: Protective finish for outdoor use.  

E. Mil. Spec. MIL-C-19565, Type I or Type II: Vapor barrier compound for 

indoor use.  

F. ASTM C449: Mineral fiber hydraulic-setting thermal insulating and 

finishing cement.  

G. Other: Insulation manufacturers' published recommendations.  

2.8 MECHANICAL FASTENERS 

A. Pins, anchors: Welded pins, or metal or nylon anchors with tin-coated 

or fiber washer, or clips. Pin diameter shall be as recommended by the 

insulation manufacturer.  

B. Staples: Outward clinching monel or stainless steel.  

C. Wire: 1.3 mm thick (18 gage) soft annealed galvanized or 1.9 mm (14 

gage) copper clad steel or nickel copper alloy.  

D. Bands: 20 mm (3/4 inch) nominal width, brass, galvanized steel, 

aluminum or stainless steel. 

2.9 REINFORCEMENT AND FINISHES  

A. Glass fabric, open weave: ASTM D1668, Type III (resin treated) and Type 

I (asphalt treated).  

B. Glass fiber fitting tape: Mil. Spec MIL-C-20079, Type II, Class 1. 

C. Tape for Flexible Elastomeric Cellular Insulation: As recommended by 

the insulation manufacturer.  

D. Hexagonal wire netting: 25 mm (one inch) mesh, 0.85 mm thick (22 gage) 

galvanized steel.  

E. Corner beads: 50 mm (2 inch) by 50 mm (2 inch), 0.55 mm thick (26 gage) 

galvanized steel; or, 25 mm (1 inch) by 25 mm (1 inch), 0.47 mm thick 

(28 gage) aluminum angle adhered to 50 mm (2 inch) by 50 mm (2 inch) 

Kraft paper. 
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F. PVC fitting cover: Fed. Spec L-P-535, Composition A, 11-86 Type II, 

Grade GU, with Form B Mineral Fiber insert, for media temperature 4 

degrees C (40 degrees F) to 121 degrees C (250 degrees F). Below 4 

degrees C (40 degrees F) and above 121 degrees C (250 degrees F). 

Provide double layer insert. Provide color matching vapor barrier 

pressure sensitive tape. 

2.10 FIRESTOPPING MATERIAL 

 Other than pipe and duct insulation, refer to Section 07 84 00 

FIRESTOPPING. 

2.11 FLAME AND SMOKE 

 Unless shown otherwise all assembled systems shall meet flame spread 25 

and smoke developed 50 rating as developed under ASTM, NFPA and UL 

standards and specifications. See paragraph 1.3 "Quality Assurance". 

PART 3 - EXECUTION 

3.1 GENERAL REQUIREMENTS  

A. Required pressure tests of duct and piping joints and connections shall 

be completed and the work approved by the Resident Engineer for 

application of insulation. Surface shall be clean and dry with all 

foreign materials, such as dirt, oil, loose scale and rust removed.  

B. Except for specific exceptions, insulate entire specified equipment, 

piping (pipe, fittings, valves, accessories), and duct systems. 

Insulate each pipe and duct individually. Do not use scrap pieces of 

insulation where a full length section will fit.  

C. Insulation materials shall be installed in a first class manner with 

smooth and even surfaces, with jackets and facings drawn tight and 

smoothly cemented down at all laps. Insulation shall be continuous 

through all sleeves and openings, except at fire dampers and duct 

heaters (NFPA 90A). Vapor retarders shall be continuous and 

uninterrupted throughout systems with operating temperature 16 degrees 

C (60 degrees F) and below.  Lap and seal vapor barrier over ends and 

exposed edges of insulation. Anchors, supports and other metal 

projections through insulation on cold surfaces shall be insulated and 

vapor sealed for a minimum length of 150 mm (6 inches).  

D. Install vapor stops at all insulation terminations on either side of 

valves, pumps and equipment and particularly in straight lengths of 

pipe insulation. 
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E. Construct insulation on parts of equipment such as chilled water pumps 

and heads of chillers, convertors and heat exchangers that must be 

opened periodically for maintenance or repair, so insulation can be 

removed and replaced without damage. Install insulation with bolted 1 

mm thick (20 gage) galvanized steel or aluminum covers as complete 

units, or in sections, with all necessary supports, and split to 

coincide with flange/split of the equipment. 

F. Insulation on hot piping and equipment shall be terminated square at 

items not to be insulated, access openings and nameplates. Cover all 

exposed raw insulation with white sealer or jacket material.  

G. Protect all insulations outside of buildings with aluminum jacket using 

lock joint or other approved system for a continuous weather tight 

system.  Access doors and other items requiring maintenance or access 

shall be removable and sealable. 

H. HVAC work not to be insulated:  

1. Internally insulated air handling units.  

2. Relief air ducts (Economizer cycle exhaust air).  

3. Exhaust air ducts and plenums, and ventilation exhaust air shafts.  

4. Equipment: Expansion tanks, flash tanks, hot water pumps, and buffer 

tanks.  

5. In hot piping: Unions, flexible connectors, control valves, PRVs, 

safety valves and discharge vent piping, vacuum breakers, 

thermostatic vent valves, steam traps 20 mm (3/4 inch) and smaller, 

exposed piping through floor for convectors and radiators. Insulate 

piping to within approximately 75 mm (3 inches) of uninsulated 

items.  

I. Apply insulation materials subject to the manufacturer's recommended 

temperature limits. Apply adhesives, mastic and coatings at the 

manufacturer's recommended minimum coverage. 

J. Elbows, flanges and other fittings shall be insulated with the same 

material as is used on the pipe straights. The elbow/ fitting 

insulation shall be field-fabricated, mitered or factory prefabricated 

to the necessary size and shape to fit on the elbow/ fitting. Use of 

polyurethane spray-foam to fill a PVC elbow jacket is prohibited on 

cold applications. 
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K. Firestop Pipe and Duct insulation: 

1. Provide firestopping insulation at fire and smoke barriers through 

penetrations. Fire stopping insulation shall be UL listed as defines 

in Section 07 84 00, FIRESTOPPING. 

2. Pipe and duct penetrations requiring fire stop insulation including, 

but not limited to the following: 

a. Pipe risers through floors 

b. Pipe or duct chase walls and floors 

c. Smoke partitions 

d. Fire partitions 

3.2 INSULATION INSTALLATION 

A. Mineral Fiber Board:  

1. Faced board: Apply board on pins spaced not more than 300 mm (12 

inches) on center each way, and not less than 75 mm (3 inches) from 

each edge of board. In addition to pins, apply insulation bonding 

adhesive to entire underside of horizontal metal surfaces. Butt 

insulation edges tightly and seal all joints with laps and butt 

strips. After applying speed clips cut pins off flush and apply 

vapor seal patches over clips. 

2. Plain board:  

a. Insulation shall be scored, beveled or mitered to provide tight 

joints and be secured to equipment with bands spaced 225 mm (9 

inches) on center for irregular surfaces or with pins and clips 

on flat surfaces. Use corner beads to protect edges of 

insulation.  

b. For hot equipment: Stretch 25 mm (1 inch) mesh wire, with edges 

wire laced together, over insulation and finish with insulating 

and finishing cement applied in one coat, 6 mm (1/4 inch) thick, 

trowel led to a smooth finish.  

c. For cold equipment: Apply meshed glass fabric in a tack coat 1.5 

to 1.7 square meter per liter (60 to 70 square feet per gallon) 

of vapor mastic and finish with mastic at 0.3 to 0.4 square meter 

per liter (12 to 15 square feet per gallon) over the entire 

fabric surface. 

d. Chilled water pumps: Insulate with removable and replaceable 1 mm 

thick (20 gage) aluminum or galvanized steel covers lined with 

insulation. Seal closure joints/flanges of covers with gasket 
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material. Fill void space in enclosure with flexible mineral 

fiber insulation.  

3. Exposed, unlined ductwork and equipment in unfinished areas, 

mechanical and electrical equipment rooms and attics, and duct work 

exposed to outdoor weather: 

a. 50 mm (2 inch) thick insulation faced with ASJ (white all service 

jacket): Supply air duct. 

b. 40 mm (1-1/2 inch) thick insulation faced with ASJ: Return air 

duct. 

c. Outside air intake ducts: 25 mm (one inch) thick insulation faced 

with ASJ. 

4. Cold equipment: 40 mm (1-1/2inch) thick insulation faced with ASJ. 

a. Chilled water pumps, chemical feeder pot or tank. 

b. Pneumatic, cold storage water and surge tanks. 

5. Hot equipment: 40 mm (1-1/2 inch) thick insulation faced with ASJ. 

a. Convertors, air separators, and buffer tank. 

b. Reheat coil casing and separation chambers on steam humidifiers 

located above ceilings. 

B. Flexible Mineral Fiber Blanket:  

1. Adhere insulation to metal with 100 mm (4 inch) wide strips of 

insulation bonding adhesive at 200 mm (8 inches) on center all 

around duct. Additionally secure insulation to bottom of ducts 

exceeding 600 mm (24 inches) in width with pins welded or adhered on 

450 mm (18 inch) centers. Secure washers on pins. Butt insulation 

edges and seal joints with laps and butt strips. Staples may be used 

to assist in securing insulation. Seal all vapor retarder 

penetrations with mastic. Sagging duct insulation will not be 

acceptable. Install firestop duct insulation where required. 

2. Supply air ductwork to be insulated includes main and branch ducts 

from AHU discharge to room supply outlets, and the bodies of ceiling 

outlets to prevent condensation. Insulate sound attenuator units, 

coil casings and damper frames. To prevent condensation insulate 

trapeze type supports and angle iron hangers for flat oval ducts 

that are in direct contact with metal duct.  

3. Concealed supply air ductwork. 

a. Above ceilings at a roof level: 50 mm (2 inch) thick insulation 

faced with FSK. 
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b. Above ceilings for other than roof level: 40 mm (1 ½ inch) thick 

insulation faced with FSK. 

4. Concealed return air duct above ceilings at a roof level, 

unconditioned areas, and in chases with external wall or containing 

steam piping; 40 mm (1-1/2 inch) thick, insulation faced with FSK. 

Concealed return air ductwork in other locations need not be 

insulated. 

5. Return air duct in interstitial spaces: 40 mm (1-1/2 inch thick 

insulation faced with FSK.  

6. Concealed outside air duct: 40 mm (1-1/2 inch) thick insulation 

faced with FSK.  

C. Molded Mineral Fiber Pipe and Tubing Covering:  

1. Fit insulation to pipe or duct, aligning longitudinal joints. Seal 

longitudinal joint laps and circumferential butt strips by rubbing 

hard with a nylon sealing tool to assure a positive seal. Staples 

may be used to assist in securing insulation. Seal all vapor 

retarder penetrations on cold piping with a generous application of 

vapor barrier mastic. Provide inserts and install with metal 

insulation shields at outside pipe supports. Install freeze 

protection insulation over heating cable. 

2. Contractor's options for fitting, flange and valve insulation:  

a. Insulating and finishing cement for sizes less than 100 mm (4 

inches) operating at surface temperature of 16 degrees C (61 

degrees F) or more.  

b. Factory premolded, one piece PVC covers with mineral fiber, (Form 

B), inserts. Provide two insert layers for pipe temperatures 

below 4 degrees C (40 degrees F), or above 121 degrees C (250 

degrees F). Secure first layer of insulation with twine. Seal 

seam edges with vapor barrier mastic and secure with fitting 

tape.  

c. Factory molded, ASTM C547 or field mitered sections, joined with 

adhesive or wired in place. For hot piping finish with a 

smoothing coat of finishing cement. For cold fittings, 16 degrees 

C (60 degrees F) or less, vapor seal with a layer of glass 

fitting tape imbedded between two 2 mm (1/16 inch) coats of vapor 

barrier mastic.  
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d. Fitting tape shall extend over the adjacent pipe insulation and 

overlap on itself at least 50 mm (2 inches). 

3. Nominal thickness in millimeters and inches specified in table 

below, for piping above ground: 

 

Nominal Thickness of Molded Mineral Fiber Insulation 

Nominal Pipe Size, 
millimeters (inches): 

25 

(1) & 
below 

32- 75 
(1-1/4- 
3)  

100-150 

 (4-6) 

200 

(8) and 
above 

     

a. 38-99 degrees C (100-
211 degrees F) (HWH, 
HWHR, GWS, GWR) 

25 (1.0) 40 (1.5) 50 
(2.0) 

50 (2.0) 

1. Runouts to fan coil 

units // 
15 (0.5) - - - 

2. Runouts to  air 

terminal unit 

reheat coils  

15 (0.5) - - - 

     

 

 
D. Rigid Cellular Phenolic Foam: 

1. Rigid closed cell phenolic insulation may be provided for piping, 

ductwork and equipment for temperatures up to 121 degrees C (250 

degrees F). 

2. Note the NFPA 90A burning characteristics requirements of 25/50 in 

paragraph 1.3.B 

3. Provide secure attachment facilities such as welding pins. 

4. Apply insulation with joints tightly drawn together  

5. Apply adhesives, coverings, neatly finished at fittings, and valves. 

6. Final installation shall be smooth, tight, neatly finished at all 

edges. 

7. Minimum thickness in millimeters (inches) specified in table below, 

for piping above ground: 
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Nominal Thickness of Rigid Closed-Cell Phenolic Foam Insulation 

Nominal Pipe Size 
millimeters (inches): 

25 

(1) & 
below 

32-75 
(1 1/4-3) 

100-150 
(4-6) 

200-300 
(8-12) 

350 
(14) & 
above 

      

a. 4-16 degrees C (40-60 
degrees F), CH, CHR,. 

20 
(0.75) 

20 (0.75) 25 (1) 40 
(1.5) 

50 
(2.0) 

      

 

8. Condensation control insulation: Minimum 20 mm (0.75 inch) thick for 

all pipe sizes. 

a. HVAC: Cooling coil condensation piping to waste piping fixture or 

drain inlet. Omit insulation on plastic piping in mechanical 

rooms. 

9. Condensation control insulation: Minimum 20 mm (0.75 inch) thick for 

all pipe sizes. 

a. HVAC: Cooling coil condensation piping to waste piping fixture or 

drain inlet.  

E. Flexible Elastomeric Cellular Thermal Insulation:  

1. Apply insulation and fabricate fittings in accordance with the 

manufacturer's installation instructions and finish with two coats 

of weather resistant finish as recommended by the insulation 

manufacturer.  

2. Pipe and tubing insulation:  

a. Use proper size material. Do not stretch or strain insulation. 

b. To avoid undue compression of insulation, provide cork stoppers 

or wood inserts at supports as recommended by the insulation 

manufacturer. Insulation shields are specified under Section 

23 05 11, COMMON WORK RESULTS FOR HVAC. 

c. Where possible, slip insulation over the pipe or tubing prior to 

connection, and seal the butt joints with adhesive. Where the 

slip-on technique is not possible, slit the insulation and apply 

it to the pipe sealing the seam and joints with contact adhesive. 

Optional tape sealing, as recommended by the manufacturer, may be 

employed. Make changes from mineral fiber insulation in a 

straight run of pipe, not at a fitting. Seal joint with tape.  
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3. Apply sheet insulation to flat or large curved surfaces with 100 

percent adhesive coverage. For fittings and large pipe, apply 

adhesive to seams only.  

4. Pipe insulation: nominal thickness in millimeters (inches as 

specified in table below for piping above ground: 

 

Nominal Thickness of Flexible Elastomeric Cellular Insulation 

Nominal Pipe Size  
millimeters (inches) 

25 (1) 
& below 

32-75  
(1 1/4-
3) 

100-150 
(4-6) 

200 
(8) 

     

a. 4-16 degrees C (40-60 
degrees F) (CH, CHR, RS 
for DX Refrigeration) 

25 
(1.0) 

40 
(1.5) 

- - 

     

 

5. Minimum 20 mm (0.75 inch) thick insulation for pneumatic control 

lines for a minimum distance of 6 m (20 feet) from discharge side of 

the refrigerated dryer. 

6. Use Class S (Sheet), 20 mm (3/4 inch) thick for the following:  

a. Chilled water pumps  

- - - E N D - - - 
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SECTION 23 08 00 

COMMISSIONING OF HVAC SYSTEMS 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. The requirements of this Section apply to all sections of Division 23.  

B. This project will have selected building systems commissioned.  The 

complete list of equipment and systems to be commissioned are specified 

in Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS.  The 

commissioning process, which the Contractor is responsible to execute, 

is defined in Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS.  A 

Commissioning Agent (CxA) appointed by the Department of Veterans 

Affairs will manage the commissioning process. 

1.2 RELATED WORK 

A. Section 01 00 00 GENERAL REQUIREMENTS. 

B. Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS. 

C. Section 01 33 23 SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES. 

1.3 SUMMARY 

A. This Section includes requirements for commissioning the HVAC systems, 

subsystems and equipment.  This Section supplements the general 

requirements specified in Section 01 91 00 GENERAL COMMISSIONING 

REQUIREMENTS. 

B. The commissioning activities have been developed to support the VA 

requirements to meet guidelines for Federal Leadership in 

Environmental, Energy, and Economic Performance.   

C. The commissioning activities have been developed to support the United 

States Green Building Council (USGBC) LEED™ rating program and to 

support delivery of project performance in accordance with the Contract 

Documents developed with the approval of the VA. 

1. Commissioning activities and documentation for the LEED™ section on 

“Energy and Atmosphere” prerequisite of “Fundamental Building 

Systems Commissioning”. 

2. Commissioning activities and documentation for the LEED™ section on 

“Energy and Atmosphere” requirements for the “Enhanced Building 

System Commissioning” credit.  
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3. Activities and documentation for the LEED™ section on “Measurement 

and Verification” requirements for the Measurement and Verification 

credit. 

D. Refer to Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS for more 

specifics regarding processes and procedures as well as roles and 

responsibilities for all Commissioning Team members. 

1.4 DEFINITIONS 

A. Refer to Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS for 

definitions. 

1.5 COMMISSIONED SYSTEMS 

A. Commissioning of a system or systems specified in this Division is part 

of the construction process. Documentation and testing of these 

systems, as well as training of the VA’s Operation and Maintenance 

personnel, is required in cooperation with the VA and the Commissioning 

Agent.   

B. The following HVAC systems will be commissioned: 

1. Air Handling Systems (including terminal units and energy recovery 

units) 

2. Air Handling Systems (Fans, motors, Variable Speed Drives, cooling 

coils and control valves, heating coils and control valves, filters, 

dampers, safeties such as smoke detectors or freezestats and damper 

end switches, controls, gages, and vibration isolation). 

4. Heating Hot Water Systems (Boilers, controls, instrumentation and 

gages, flues, heating water pumps and motors, Variable Speed Drives, 

mixing valves). 

6. Chilled Water Systems (Chilled water pumps and motors, Variable 

Speed Drives, chiller motor/compressor, controls, instrumentation 

and safeties, isolation valves, blending valves, side stream water 

cleaners/scrubbers/filters).  

7. Condenser Water Systems for Chillers (Condenser water pumps and 

motors, Variable Speed Drives, cooling tower fans, cooling tower 

sump level controls, open-circuit water treatment system, water 

treatment injection pumps and motors, water treatment controls, 

cooling tower basin heaters and controls, side stream water 

cleaners/scrubbers/filters, tower bypass valves). 



Lebanon VA Medical Center May 18, 2012 
Behavioral Health Complex Issued for Bid 
Lebanon, PA 17042 VA Project No. 595-109 
 Project No. 3468 

 

COMMISSIONING OF HVAC SYSTEMS  23 08 00 - 3  

8. Exhaust Fans (Fan, motor, Variable Speed Drives, controls and 

safeties). 

10. Direct Digital Control System (BACnet or similar Local Area Network 

(LAN), Operator Work Station hardware and software, building 

controller hardware and software, terminal unit controller hardware 

and software, all sequences of operation, system accuracy and 

response time). 

11. HVAC Water Treatment Systems (Closed circuits – including shot 

feeders and final water analysis, open circuits – including water 

analysis, chemical/biocide tanks, injection piping, chemical/biocide 

pumps and motors, controls, water meter, and automatic blowdown). 

1.6 SUBMITTALS 

A. The commissioning process requires review of selected Submittals.  The 

Commissioning Agent will provide a list of submittals that will be 

reviewed by the Commissioning Agent.  This list will be reviewed and 

approved by the VA prior to forwarding to the Contractor.  Refer to 

Section 01 33 23 SHOP DRAWINGS, PRODUCT DATA, and SAMPLES for further 

details.   

B. The commissioning process requires Submittal review simultaneously with 

engineering review. Specific submittal requirements related to the 

commissioning process are specified in Section 01 91 00 GENERAL 

COMMISSIONING REQUIREMENTS.   

PART 2 - PRODUCTS (NOT USED) 

PART 3 - EXECUTION 

3.1 PRE-FUNCTIONAL CHECKLISTS 

A. The Contractor shall complete Pre-Functional Checklists to verify 

systems, subsystems, and equipment installation is complete and systems 

are ready for Systems Functional Performance Testing.  The 

Commissioning Agent will prepare Pre-Functional Checklists to be used 

to document equipment installation.  The Contractor shall complete the 

checklists.  Completed checklists shall be submitted to the VA and to 

the Commissioning Agent for review.  The Commissioning Agent may spot 

check a sample of completed checklists.  If the Commissioning Agent 

determines that the information provided on the checklist is not 

accurate, the Commissioning Agent will return the marked-up checklist 

to the Contractor for correction and resubmission.  If the 
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Commissioning Agent determines that a significant number of completed 

checklists for similar equipment are not accurate, the Commissioning 

Agent will select a broader sample of checklists for review.  If the 

Commissioning Agent determines that a significant number of the broader 

sample of checklists is also inaccurate, all the checklists for the 

type of equipment will be returned to the Contractor for correction and 

resubmission.  Refer to SECTION 01 91 00 GENERAL COMMISSIONING 

REQUIREMENTS for submittal requirements for Pre-Functional Checklists, 

Equipment Startup Reports, and other commissioning documents. 

3.2 CONTRACTORS TESTS 

A. Contractor tests as required by other sections of Division 23 shall be 

scheduled and documented in accordance with Section 01 00 00 GENERAL 

REQUIREMENTS.  The Commissioning Agent will witness selected Contractor 

tests.  Contractor tests shall be completed prior to scheduling Systems 

Functional Performance Testing.   

3.3 SYSTEMS FUNCTIONAL PERFORMANCE TESTING:   

A. The Commissioning Process includes Systems Functional Performance 

Testing that is intended to test systems functional performance under 

steady state conditions, to test system reaction to changes in 

operating conditions, and system performance under emergency 

conditions.  The Commissioning Agent will prepare detailed Systems 

Functional Performance Test procedures for review and approval by the 

Resident Engineer.  The Contractor shall review and comment on the 

tests prior to approval.  The Contractor shall provide the required 

labor, materials, and test equipment identified in the test procedure 

to perform the tests.  The Commissioning Agent will witness and 

document the testing.  The Contractor shall sign the test reports to 

verify tests were performed.  See Section 01 91 00 GENERAL 

COMMISSIONING REQUIREMENTS, for additional details. 

3.4 TRAINING OF VA PERSONNEL 

A. Training of the VA’s operation and maintenance personnel is required in 

cooperation with the Resident Engineer and Commissioning Agent.  

Provide competent, factory authorized personnel to provide instruction 

to operation and maintenance personnel concerning the location, 

operation, and troubleshooting of the installed systems.  The 

instruction shall be scheduled in coordination with the Resident 
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Engineer after submission and approval of formal training plans.   

Refer to Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS and 

Division 23 Sections for additional Contractor training requirements. 

----- END ----- 
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SECTION 23 09 23 
DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC 

 
PART 1 – GENERAL 

1.1 DESCRIPTION 

A. The control system(s) shall be as indicated on the project documents, 

point list, drawings and described in these specifications. This scope 

of work shall include a complete and working system including all 

engineering, programming, controls and installation materials, 

installation labor, commissioning and start-up, training, final project 

documentation and warranty. 

B. Engineering Control Center (ECC) shall include: 

1. Ethernet, IP Supervisory Network. 

2. Graphic Operational Interface. 

3. Software Configuration Tools (SCT).  

4. Scheduling and Alarm Management software. 

5. Local BACnet IP and MS/TP networks. 

6. Network Area Controllers (NAC). 

7. Data and File Server (DFS). 

8. Unitary Control Units (UCU). 

9. BACnet Compliant Application Controllers and field devices.  

10. Connected I/O devices.  

11. Third party system Data Integration.  

C. The Controls Contractor’s work shall include all labor, materials, 

special tools, equipment, enclosures, power supplies, software, 

software licenses, Project specific software configurations and 

database entries, interfaces, wiring, tubing, installation, labeling, 

engineering, calibration, documentation, submittals, testing, 

verification, training services, permits and licenses, transportation, 

shipping, handling, administration, supervision, management, insurance, 

Warranty, specified services and items required by the Contract for the 

complete and fully functional Controls Systems. 

D. Following control devices and systems shall be used to provide the 

functional requirements of HVAC equipment and systems.  

1. Direct Digital Control (DDC) of HVAC equipment and systems with  

electric or electronic  positioning of valves and dampers. 
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2. Terminal units including VAV Boxes, Fan Powered Boxes, Unit Heaters, 

Cabinet Unit Heaters, and similar units for control of room 

environment conditions may be equipped with integral controls 

furnished and installed by the equipment manufacturer or field 

mounted. Refer to equipment specifications and as indicated in 

project documents.  

E. Connect the new work to the existing ECC system or operator workstation 

manufactured by Delta Controls "OrcaWeb".  The controls for this 

project must be capable of interfacing with the existing system 

including graphics and control through the existing front end system. 

The existing CPU/Monitor, printer, and other peripherals may be used to 

form a single operator workstation. New system including interface to 

existing systems and equipment shall operate and function as one 

complete system including one database of control point objects and 

global control logic capabilities. All new controllers must be able to 

be programed through the Existing Delta Controls OrcaWeb Control 

system. Facility operators shall have complete operations and control 

capability over all systems, new and existing including; monitoring, 

trending, graphing, scheduling, alarm management, global point sharing, 

global strategy deployment, graphical operations interface and custom 

reporting as specified. Modify the existing ECC, if necessary, to 

accommodate the additional control points. 

F. The control subcontractor shall supply as required, all necessary 

hardware equipment and software packages to interface between any 

existing and new system Network Area Controllers (NAC) as part of this 

contract. Number of area controllers required is dependent on the type 

and quantity of devices, hardware and software points provided. Network 

area controllers are same as remote controller units (RCU). 

G. The control systems shall be designed such that each mechanical system 

shall operate under stand-alone mode. Temperature Controls contractor 

shall provide controllers for each mechanical system. In the event of a 

network communication failure, or the loss of any other controller, the 

control system shall continue to operate independently. Failure of the 

ECC shall have no effect on the field controllers, including those 

involved with global strategies.  

H. All controllers shall communicate.  The Router or System Level 

Controller shall reside on the BACnet/IP Ethernet (ISO 8802-3) local 
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area network, and provide information via standard BACnet object types 

and application services.  

I. The intent of this specification is to provide a peer-to peer 

networked, stand-alone, distributed control system. The ECC requires 

using American Society of Heating and Refrigerating Engineers/American 

National Standards Institute (ASHRAE/ANSI) Standard 135(BACnet) 

protocol.  

J. Power wiring shall not be run in conduit with communications trunk 

wiring or signal or control wiring operating at 100 volts or less.  

1.2 RELATED WORK 

A. Section 28 31 00, FIRE DETECTION AND ALARM. 

B. Section 23 05 11, COMMON WORK RESULTS FOR HVAC. 

C. Section 23 21 13, HYDRONIC PIPING and Section 23 22 13, STEAM AND 

CONDENSATE HEATING PIPING. 

D. Section 23 36 00, AIR TERMINAL UNITS. 

E. Section 23 73 00, INDOOR CENTRAL-STATION AIR-HANDLING UNITS. 

F. Section 23 31 00, HVAC DUCTS AND CASINGS. 

G. Section 23 05 93, TESTING, ADJUSTING, AND BALANCING FOR HVAC. 

H. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

I. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS. 

J. Section 26 05 21, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

(600 VOLTS AND BELOW). 

K. Section 26 27 26, WIRING DEVICES. 

1.3 DEFINITION 

A. Algorithm: A logical procedure for solving a recurrent mathematical 

problem; A prescribed set of well-defined rules or processes for the 

solution of a problem in a finite number of steps. 

B. ACU: Auxiliary Control Unit (ACU) used for controls of air handling 

units, reports to RCU.  

C. Analog: A continuously varying signal value (e.g., temperature, 

current, velocity etc. 

D. BACnet: Building Automation Control Network Protocol, ASHRAE Standard 

135. 

E. Baud: It is a signal change in a communication link. One signal change 

can represent one or more bits of information depending on type of 

transmission scheme. Simple peripheral communication is normally one 
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bit per Baud. (e.g., Baud rate = 78,000 Baud/sec is 78,000 bits/sec, if 

one signal change = 1 bit). 

F. Binary: A two-state system where a high signal level represents an "ON" 

condition and an "OFF" condition is represented by a low signal level. 

G. BMP or bmp: Suffix, computerized image file, used after the period in a 

DOS-based computer file to show that the file is an image stored as a 

series of pixels.  

H. Bus Topology: A network topology that physically interconnects 

workstations and network devices in parallel on a network segment. 

I. Control Unit (CU): Generic term for any controlling unit, stand-alone, 

microprocessor based, digital controller residing on secondary LAN or 

Primary LAN, used for local controls or global controls. In this 

specification, there are three types of control units are used; Unitary 

Control Unit (UCU), Auxiliary Control Unit (ACU), and Remote Control 

Unit (RCU). 

J. Deadband: A temperature range over which no heating or cooling is 

supplied, i.e., 22-25 degrees C (72-78 degrees F), as opposed to a 

single point change over or overlap). 

K. Diagnostic Program: A software test program, which is used to detect 

and report system or peripheral malfunctions and failures. Generally, 

this system is performed at the initial startup of the system. 

L. Direct Digital Control (DDC): Microprocessor based control including 

Analog/Digital conversion and program logic. A control loop or 

subsystem in which digital and analog information is received and 

processed by a microprocessor, and digital control signals are 

generated based on control algorithms and transmitted to field devices 

in order to achieve a set of predefined conditions. 

M. Distributed Control System: A system in which the processing of system 

data is decentralized and control decisions can and are made at the 

subsystem level. System operational programs and information are 

provided to the remote subsystems and status is reported back to the 

Engineering Control Center. Upon the loss of communication with the 

Engineering Control center, the subsystems shall be capable of 

operating in a stand-alone mode using the last best available data. 

N. Download: The electronic transfer of programs and data files from a 

central computer or operation workstation with secondary memory devices 

to remote computers in a network (distributed) system. 
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O. DXF: An AutoCAD 2-D graphics file format. Many CAD systems import and 

export the DXF format for graphics interchange.  

P. Electrical Control: A control circuit that operates on line or low 

voltage and uses a mechanical means, such as a temperature sensitive 

bimetal or bellows, to perform control functions, such as actuating a 

switch or positioning a potentiometer. 

Q. Electronic Control: A control circuit that operates on low voltage and 

uses a solid-state components to amplify input signals and perform 

control functions, such as operating a relay or providing an output 

signal to position an actuator. 

R. Engineering Control Center (ECC): The centralized control point for the 

intelligent control network. The ECC comprises of personal computer and 

connected devices to form a single workstation.  

S. Ethernet: A trademark for a system for exchanging messages between 

computers on a local area network using coaxial, fiber optic, or 

twisted-pair cables. 

T. Firmware: Firmware is software programmed into read only memory (ROM) 

chips. Software may not be changed without physically altering the 

chip. 

U. FTT-10: Echelon Transmitter-Free Topology Transceiver. 

V. GIF: Abbreviation of Graphic interchange format.  

W. Graphic Program (GP): Program used to produce images of air handler 

systems, fans,  pumps, and building spaces. These images can be 

animated and/or color-coded to indicate operation of the equipment. 

X. Graphic Sequence of Operation: It is a graphical representation of the 

sequence of operation, showing all inputs and output logical blocks. 

Y. I/O Unit: The section of a digital control system through which 

information is received and transmitted. I/O refers to analog input 

(AI, digital input (DI), analog output (AO) and digital output (DO).  

Analog signals are continuous and represent temperature, pressure, flow 

rate etc, whereas digital signals convert electronic signals to digital 

pulses (values), represent motor status, filter status, on-off 

equipment etc. 

Z. I/P: Internet Protocol-global network, connecting workstations and 

other host computers, servers etc. to share the information.  
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AA. JPEG: A standardized image compression mechanism stands for Joint 

Photographic Experts Group, the original name of the committee that 

wrote the standard. 

BB. Local Area Network (LAN): A communication bus that interconnects 

operator workstation and digital controllers for peer-to-peer 

communications, sharing resources and exchanging information. 

CC. LonMark: An association comprising of suppliers and installers of 

LonTalk products. The Association provides guidelines for the 

implementation of the LonTalk protocol to ensure interoperability 

through Standard implementation. 

DD. LonTalk: An open standard protocol developed by the Echelon Corporation 

that uses a “Neuron Chip” for communication. 

EE. LonWorks: Network technology developed by the Echelon Corporation.  

FF. Network: A set of computers or other digital devices communicating with 

each other over a medium such as wire, coax, fiber optics cable etc. 

GG. Network Area Controller: Digital controller, supports a family of 

auxiliary control units and unitary control units, and communicates 

with peer-to-peer network for transmission of global data. 

HH. Network Repeater: A device that receives data packet from one network 

and rebroadcasts to another network. No routing information is added to 

the protocol. 

II. MS/TP: Master-slave/token-passing. 

JJ. Operating system (OS): Software, which controls the execution of 

computer application programs. 

KK. PCX: File type for an image file. When photographs are scanned onto a 

personal computer they can be saved as PCX files and viewed or changed 

by a special application program as Photo Shop. 

LL. Peripheral: Different components that make the control system function 

as one unit. Peripherals include monitor, printer, and I/O unit.  

MM. Peer-to-Peer: A networking architecture that treats all network 

stations as equal partners.  

NN. PICS: Protocol Implementation Conformance Statement. 

OO. UCU: Unitary Control Unit, digital controller, dedicated to a specific 

piece of equipment, such as VAV boxes, heat exchangers etc. 
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1.4 QUALITY ASSURANCE 

A. Criteria:  

1. The Controls and Instrumentation System Contractor shall be a 

primary equipment manufacturer-owned branch office that is regularly 

engaged in the engineering, programming, installation and service of 

total integrated Facility Management Systems of similar size, scope 

and complexity to the EEC specified in this Contract. Distributors, 

manufacturer’s representatives and wholesalers will not be 

acceptable.  

2. Single Source Responsibility of subcontractor: The Contractor shall 

obtain hardware and software supplied under this Section and 

delegates the responsibility to a single source controls 

installation subcontractor. The controls subcontractor shall be 

responsible for the complete design, installation, and commissioning 

of the system. The controls subcontractor shall be in the business 

of design, installation and service of such building automation 

control systems similar in size and complexity. 

3. Equipment and Materials: Equipment and materials shall be cataloged 

products of manufacturers regularly engaged in production and 

installation of HVAC control systems. Products shall be 

manufacturer’s latest standard design and have been tested and 

proven in actual use. 

4. The controls subcontractor shall provide a list of no less than ten 

similar projects which have building control systems as specified in 

this Section. These projects must be on-line and functional such 

that the Department of Veterans Affairs (VA) representative would 

observe the control systems in full operation. 

5. The controls subcontractor shall have (minimum of three years) 

experience in design and installation of building automation systems 

similar in performance to those specified in this Section. Provide 

evidence of experience by submitting resumes of the project manager, 

the local branch manager, project engineer, the application 

engineering staff, and the electronic technicians who would be 

involved with the supervision, the engineering, and the installation 

of the control systems. Training and experience of these personnel 

shall not be less than three years. Failure to disclose this 

information will be a ground for disqualification of the supplier. 
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6. The controls subcontractor shall have in-place facility within 50 

miles with technical staff, spare parts inventory for the next five 

(5) years, and necessary test and diagnostic equipment to support 

the control systems.  

7. Provide a competent and experienced Project Manager employed by the 

Controls Contractor. The Project Manager shall be supported as 

necessary by other Contractor employees in order to provide 

professional engineering, technical and management service for the 

work. The Project Manager shall attend scheduled Project Meetings as 

required and shall be empowered to make technical, scheduling and 

related decisions on behalf of the Controls Contractor.  

B. Codes and Standards: 

1. All work shall conform to the applicable Codes and Standards. 

2. Electronic equipment shall conform to the requirements of FCC 

Regulation, Part 15, Governing Radio Frequency Electromagnetic 

Interference, and be so labeled.  

3. Peer-to-peer controllers, unitary controllers shall conform to the 

requirements of UL 916, Category PAZX.  

1.5 PERFORMANCE 

A. The system shall conform to the following:  

1. Graphic Display: The system shall display up to 4 graphics on a 

single screen with a minimum of (20) dynamic points per graphic. All 

current data shall be displayed within (10) seconds of the request. 

2. Graphic Refresh: The system shall update all dynamic points with 

current data within (10) seconds. Data refresh shall be automatic, 

without operator intervention. 

3. Object Command: The maximum time between the command of a binary 

object by the operator and the reaction by the device shall be (10) 

seconds. Analog objects shall start to adjust within (3) seconds. 

4. Object Scan: All changes of state and change of analog values shall 

be transmitted over the high-speed network such that any data used 

or displayed at a controller or work-station will be current, within 

the prior (10) seconds. 

5. Alarm Response Time: The maximum time from when an object goes into 

alarm to when it is annunciated at the workstation shall not exceed 

(10) seconds. 
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6. Program Execution Frequency: Custom and standard applications shall 

be capable of running as often as once every (5) seconds. The 

Contractor shall be responsible for selecting execution times 

consistent with the mechanical process under control. 

7. Performance: Programmable Controllers shall be able to execute DDC 

PID control loops at a selectable frequency from at least once every 

five (5) seconds. The controller shall scan and update the process 

value and output generated by this calculation at this same 

frequency. 

8. Multiple Alarm Annunciations: All workstations on the network shall 

receive alarms within (5) seconds of each other. 

 
9. Reporting Accuracy: Listed below are minimum acceptable reporting 

accuracies for all values reported by the specified system: 

Measured Variable Reported Accuracy 

Space temperature  ±0.5 degrees C (±1 degrees F) 

Ducted air temperature ±1.0 degrees C [±2 degrees F] 

Outdoor air temperature ±1.0 degrees C [±2 degrees F] 

Water temperature  ±0.5 degrees C [±1 degrees F] 

Relative humidity  ±2 percent RH  

Water flow  ±5 percent of full scale 

Air flow (terminal)  ±10 percent of reading  

Air flow (measuring 
stations) 

±5 percent of reading 

Air pressure (ducts) ±25 Pa [±0.1 "W.G.] 

Air pressure (space) ±3 Pa [±0.001 "W.G.] 

Water pressure  ±2 percent of full scale  *Note 1 

Electrical Power 5 percent of reading  

 

Note 1: for both absolute and differential pressure  

1.6 WARRANTY 

A. Labor and materials for control systems shall be warranted for a period 

as specified under Warranty in FAR clause 52.246-21. 

B. Control system failures during the warranty period shall be adjusted, 

repaired, or replaced at no cost or reduction in service to the owner. 

The system includes all computer equipment, transmission equipment, and 

all sensors and control devices. 
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C. The on-line support service shall allow the Controls supplier to dial 

out over telephone lines to monitor and control the facility’s building 

automation system. This remote connection to the facility shall be 

within two (2) hours of the time that the problem is reported. This 

coverage shall be extended to include normal business hours, after 

business hours, weekend and holidays. If the problem cannot be resolved 

with on-line support services, the Controls supplier shall dispatch the 

qualified personnel to the job site to resolve the problem within 24 

hours after the problem is reported. 

D. Controls and Instrumentation subcontractor shall be responsible for 

temporary operations and maintenance of the control systems during the 

construction period until final commissioning, training of facility 

operators and acceptance of the project by VA. 

1.7 SUBMITTALS 

A. Submit shop drawings in accordance with Section 01 33 23, SHOP 

DRAWINGS, PRODUCT DATA, AND SAMPLES. 

B. Manufacturer’s literature and data for all components including the 

following: 

1. A wiring diagram for each type of input device and output device 

including DDC controllers, modems, repeaters, etc. Diagram shall 

show how the device is wired and powered, showing typical 

connections at the digital controllers and each power supply, as 

well as the device itself. Show for all field connected devices, 

including but not limited to, control relays, motor starters, 

electric or electronic actuators, and temperature pressure, flow and 

humidity sensors and transmitters. 

2. A diagram of each terminal strip, including digital controller 

terminal strips, terminal strip location, termination numbers and 

the associated point names. 

3. Control dampers and control valves schedule, including the size and 

pressure drop. 

4. Installation instructions for smoke dampers and combination 

smoke/fire dampers, if furnished. 

5. Catalog cut sheets of all equipment used. This includes, but is not 

limited to DDC controllers, panels, peripherals, airflow measuring 

stations and associated components, and auxiliary control devices 

such as sensors, actuators, and control dampers. When manufacturer’s 
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cut sheets apply to a product series rather than a specific product, 

the data specifically applicable to the project shall be 

highlighted. Each submitted piece of literature and drawings should 

clearly reference the specification and/or drawings that it supposed 

to represent. 

6. Sequence of operations for each HVAC system and the associated 

control diagrams. Equipment and control labels shall correspond to 

those shown on the drawings. 

7. Color prints of proposed graphics with a list of points for display.  

8. Furnish PICS for each BACNET compliant device. 

C. Product Certificates: Compliance with Article, QUALITY ASSURANCE. 

D. As Built Control Drawings:  

1. Furnish three (3) copies of as-built drawings for each control 

system. The documents shall be submitted for approval prior to final 

completion. 

2. Furnish one (1) stick set of applicable control system prints for 

each mechanical system for wall mounting. The documents shall be 

submitted for approval prior to final completion. 

3. Furnish one (1) CD-ROM in CAD DWG and/or .DXF format for the 

drawings noted in subparagraphs above.  

E. Operation and Maintenance (O/M) Manuals): 

1. Submit in accordance with Article, INSTRUCTIONS, in Specification 

Section 01 00 00, GENERAL REQUIREMENTS. 

2. Include the following documentation: 

a. General description and specifications for all components, 

including logging on/off, alarm handling, producing trend 

reports, overriding computer control, and changing set points and 

other variables. 

b. Detailed illustrations of all the control systems specified for 

ease of maintenance and repair/replacement procedures, and 

complete calibration procedures. 

c. One copy of the final version of all software provided including 

operating systems, programming language, operator workstation 

software, and graphics software. 

d. Complete troubleshooting procedures and guidelines for all 

systems. 

e. Complete operating instructions for all systems. 
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f. Recommended preventive maintenance procedures for all system 

components including a schedule of tasks for inspection, cleaning 

and calibration. Provide a list of recommended spare parts needed 

to minimize downtime. 

g. Licenses, guaranty, and other pertaining documents for all 

equipment and systems.  

h. Training Manuals: Submit the course outline and training material 

to the Owner for approval three (3) weeks prior to the training 

to VA facility personnel. These persons will be responsible for 

maintaining and the operation of the control systems, including 

programming. The Owner reserves the right to modify any or all of 

the course outline and training material. 

F. Submit Performance Report to Resident Engineer prior to final 

inspection. 

1.8 INSTRUCTIONS 

A. Instructions to VA operations personnel: Perform in accordance with 

Article, INSTRUCTIONS, in Specification Section 01 00 00, GENERAL 

REQUIREMENTS, and as noted below.  

1. First Phase: Formal instructions to the VA facilities personnel for 

a total of  16 hours, conducted sometime between the completed 

installation and prior to the performance test period of the control 

system, at a time mutually agreeable to the Contractor and the VA. 

2. Second Phase: This phase of training shall comprise of on the job 

training during start-up, checkout period, and performance test 

period. VA facilities personnel will work with the Contractor’s 

installation and test personnel on a daily basis during start-up and 

checkout period. During the performance test period, controls 

subcontractor will provide  8 hours of instructions to the VA 

facilities personnel. 

3. The O/M Manuals shall contain approved submittals as outlined in 

Article 1.7, SUBMITTALS. The Controls subcontractor will review the 

manual contents with VA facilities personnel during second phase of 

training. 

4. Training by independent or franchised dealers who are not direct 

employees of the controls supplier will not be acceptable. 
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1.9 PROJECT CONDITIONS (ENVIRONMENTAL CONDITIONS OF OPERATION) 

A. The ECC and peripheral devices and system support equipment shall be 

designed to operate in ambient condition of 20 to 35 degrees C (65 to 

90 degrees F) at a relative humidity of 20 to 80 percent non-

condensing. 

B. The CUs and associated equipment used in controlled environment shall 

be mounted in NEMA 1 enclosures for operation at 0 to 50 degrees C (32 

to 122 degrees F) at a relative humidity of 10 to 90 percent non-

condensing. 

C. The CUs used outdoors shall be mounted in NEMA 4 waterproof enclosures, 

and shall be rated for operation at –40 to 65 degrees C (-40 to 150 

degrees F). 

D. All electronic equipment shall operate properly with power fluctuations 

of plus 10 percent to minus 15 percent of nominal supply voltage. 

E. Sensors and controlling devices shall be designed to operate in the 

environment, which they are sensing or controlling.  

1.10 APPLICABLE PUBLICATIONS 

A. The publications listed below form a part of this specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only. 

B. American Society of Heating, Refrigerating, and Air-Conditioning 

Engineers (ASHRAE): 

Standard 135-04.........BACNET Building Automation and Control Networks 

C. Federal Communication Commission (FCC): 

Rules and Regulations Title 47 Chapter 1-2001 Part 15..Radio Frequency 

Devices. 

D. Institute of Electrical and Electronic Engineers (IEEE): 

802.3-05................Information Technology-Telecommunications and 

Information Exchange between Systems-Local and 

Metropolitan Area Networks- Specific 

Requirements-Part 3: Carrier Sense Multiple 

Access with Collision Detection (CSMA/CD) 

Access method and Physical Layer Specifications 

E. Instrument Society of America (ISA): 

7.0.01-1996.............Quality Standard for Instrument Air 

F. National Fire Protection Association (NFPA): 

70-05...................National Electric Code 
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90A-02..................Standard for Installation of Air-Conditioning 

and Ventilation Systems  

G. Underwriter Laboratories Inc (UL): 

94-06...................Tests for Flammability of Plastic Materials for 

Parts and Devices and Appliances 

294-05..................Access Control System Units  

486A/486B-04-...........Wire Connectors  

555S-03.................Standard for Smoke Dampers 

916-Rev 2-04............Energy Management Equipment 

PART 2 – PRODUCTS 

2.1 CONTROLS SYSTEM ARCHITECTURE 

A. General 

1. The Controls Systems shall consist of multiple Nodes and associated 

equipment connected by industry standard digital and communication 

network arrangements. 

2. The Operator Workstations, Servers and principal network computer 

equipment shall be standard products of recognized major 

manufacturers available through normal PC and computer vendor 

channels – not "Clones" assembled by a third-party subcontractor. 

3. Provide licenses for all software residing on and used by the 

Controls Systems and transfer these licenses to the Owner prior to 

completion. 

4. The networks shall, at minimum, comprise, as necessary, the 

following: 

a. Operator Workstations – fixed and portable as required by the 

Specifications. 

b. Network computer processing, data storage and communication 

equipment including Servers and digital data processors. 

c. Routers, bridges, switches, hubs, modems, interfaces and the like 

communication equipment. 

d. Active processing network area controllers connected to 

programmable field panels and controllers together with their 

power supplies and associated equipment. 

e. Addressable elements, sensors, transducers and end devices. 

f. Third-party equipment interfaces as required by the Contract 

Documents. 
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g. Other components required for a complete and working Control 

Systems as specified. 

B. The Specifications for the individual elements and component subsystems 

shall be minimum requirements and shall be augmented as necessary by 

the Contractor to achieve both compliance with all applicable codes, 

standards and to meet all requirements of the Contract Documents. 

C. Network Architecture 

1. The Controls Systems Application network shall utilize an open 

architecture capable of each and all of the following: 

a. Utilizing standard Ethernet communications and operate at a 

minimum speed of 10/100 Mb/sec. 

b. Connecting via BACNET with ANSI/ASHRAE Standard 135. 

2. The networks shall utilize only copper and optical fiber 

communication media as appropriate and shall comply with applicable 

codes, ordinances and regulations 

3. All necessary telephone lines, ISDN lines and internet Service 

Provider services and connections will be provided by the owner. 

4. The Controls Contractor shall provide the IT interfacing equipment 

and shall coordinate on configuration and interfacing arrangements 

with the Data Cabling System contractor. The Controls Contractor 

shall coordinate IT equipment interfacing with the Data Cabling 

Systems contractor. This IT equipment shall be provided by the Data 

Cabling systems contractor directly at that contractor’s cost. The 

Controls Contractor shall provide all IT interfacing equipment and 

cabling to a detail coordinated with the Owner.  

D. Third Party Interfaces: 

1. The Controls Systems shall include necessary hardware, equipment and 

software to allow data communications between the Controls Systems 

and building systems supplied by other trades. 

2. The other manufacturers and contractors supplying other associated 

systems and equipment will provide their necessary hardware, 

software and start-up at their cost and will cooperate fully with 

the Controls Contractor in a timely manner and at their cost to 

ensure complete functional integration. 

E. Servers: 

1. All New work must natively interface with the existing Delta 

Controls OrcaWeb Server. 
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2. Equip these Server(s) with the same software Tool Set that is 

located in the Network Area Controllers for system configuration and 

custom logic definition and color graphic configuration. 

3. Access to all information on the Controls Systems Server(s) shall be 

through the same browser Operator Interface functionality used to 

access individual nodes. When logged onto a Server the Operator will 

be able to also interact with any Controls As required for the 

functional operation of the Controls Systems, the Controls 

Contractor shall provide all necessary digital processor 

programmable Server(s). These Server(s) shall be utilized for 

Controls Systems Application configuration, for archiving, reporting 

and trending of data, for Operator transaction archiving and 

reporting, for network information management, for alarm 

annunciation, for Operator Interface tasks, for Controls Application 

management and the like. These Server(s) shall utilize IT industry 

standard data base platforms such as Microsoft SQL Server and 

Microsoft Data Engine (MSDE) or approved equal. 

2.2 DIRECT DIGITAL CONTROLLERS 

A. (NAC) Network Area Controllers shall be stand-alone, multi-tasking, 

multi-user, real-time digital processor complete with all hardware, 

software, and communications interfaces, power supplies. The Controls 

System shall be designed and implemented entirely for use and operation 

on the Internet. NACs shall have access to data within the industry 

standard IT network to the Data Server and other NACs as needed to 

accomplish required global control strategies.  

1. NACs shall provide both standalone and networked direct digital 

control of mechanical and electrical building system controllers as 

required by the Specifications. The primary NAC shall support a 

minimum of [5,000] field points together with all associated 

features, sequences, schedules, applications required for a fully 

functional distributed processing operation. 

2. NACs shall monitor and report communication status to the Controls 

Systems Application.  The Controls Systems shall provide a system 

advisory upon communication failure and restoration. 

3. All NACs on the network shall be equipped with all software 

functionality necessary to operate the complete user interface, 
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including graphics, via a Browser connected to the Node on the 

network or directly via a local port on the NAC. 

4. All NAC shall be provided with face mounted LED type annunciation to 

continually display its operational mode, power and communications. 

5. The controllers shall reside on the BACnet Ethernet (ISO 8802-3) 

local area network and provide Read (Initiate) and Write (Execute) 

services as defined in Clauses 15.5 and 15.8, respectively of ASHRAE 

Standard 135, to communicate BACnet objects.  Objects supported 

shall include: Analog input, analog output, analog value, binary 

input, binary output, binary value, multistate value, program 

object, and device. 

6. Each NAC shall be provided with the necessary un-interruptible power 

facilities to ensure its continued normal operation during periods 

of line power outages of, at minimum, 1-minute duration.  Normal 

functionality shall include all normal software processing, 

communication with powered field devices and network communications 

with other powered Controls Systems NAC, Data Servers and OWS. Each 

NAC shall report its communication status to the Application.  The 

Application shall provide a system advisory upon communication 

failure and restoration. Each NAC shall retain program, control 

algorithms, and setpoint information in non-volatile memory in the 

event of a power failure, and shall return to normal operation upon 

restoration of power. 

7. Each NAC shall have sufficient memory to support its operating 

system, database, and program requirements, including the following: 

a. Device and network management. 

b. Data sharing. 

C. Alarm and event management including custom alarm messages for 

each level alarm for the points noted in the I/O Schedule. 

d. Energy management. 

e. Historical trend data for points specified. 

f. Maintenance report. 

g. Scheduling. 

h. Dial up and network communications. 

i. Manual override monitoring. 

8. Each NAC shall support firmware upgrades without the need to replace 

hardware and shall have a minimum of 15 percent spare capacity of 
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secondary system controllers, point capacity and programming 

functions.  

9. Each NAC shall continuously perform self-diagnostics, communication 

diagnosis, and provide both local and remote annunciation of any 

detected component failures, low battery condition; and upon failure 

shall assume the predetermined failure mode. 

10. Each NAC shall monitor the status of all overrides and inform the 

operator that automatic control has inhibited, and allow the 

operator to manually override automatic or centrally executed 

command. 

11. Provide the capability to generate and modify the Controls Systems 

Application software-based sequences, database elements, associated 

operational definition information and user-required revisions to 

same at any designated Workstation together with the means to 

download same to the associated System Controllers. 

12. In the event of loss of normal power, there shall be orderly 

shutdown of the controllers to prevent the loss of database or 

software programming. When power is restored flash memory, battery 

backup or super capacitor will be automatically loaded into non-

volatile flash memory and shall be incorporated for all programming 

data. 

B. Auxiliary Control Units (ACUs) shall be stand-alone, multi-tasking, 

multi-user, real time digital processor complete with all hardware, 

software and communication interfaces, power supplies, and input/output 

modular devices.  

1. ACUs shall either reside on the BACnet MS/TP or BACnet IP network 

2. All ACUs shall be provided with LED type annunciation to continually 

display its operational mode, power and communications. 

3. Each ACU shall have sufficient memory to support its operating 

system, database including the following: 

a. Data sharing. 

b. Device and network management. 

c. Alarm and event management. 

d. Scheduling. 

e. Energy Management. 

4. Each ACU shall support firmware upgrades without the need to replace 

hardware and shall have a minimum of 15 percent spare capacity of 
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I/O functions. The type of spares shall be in the same proportion as 

the implemented functions on the controller, but in no case there 

shall be less than one point of each implemented I/O type. 

5. Each ACU shall continuously perform self-diagnostics, communication 

diagnosis, and provide both local and remote annunciation of any   

detected component failures, low battery condition; and upon failure 

shall assume the predetermined failure mode. 

6. In the event of loss of normal power, there shall be orderly 

shutdown of the controllers to prevent the loss of database or 

software programming. When power is restored flash memory, battery 

backup or super capacitor will be automatically loaded into non-

volatile flash memory and shall be incorporated for all programming 

data.  

C. Unitary Control Units (UCUs) shall be microprocessor-based.  They shall 

be capable of stand-alone operation, continuing to provide stable 

control functions if communication is lost with the rest of the system. 

1. Unitary Control Units shall either reside on the BACnet MS/TP or 

BACnet IP network. 

2. Each UCU shall have sufficient memory to support its own operating 

system, including data sharing. 

3. All UCUs shall be provided with LED type annunciation to continually 

display its operational mode, power and communications. 

4. In the event of loss of normal power, there shall be orderly 

shutdown of the controllers to prevent the loss of database or 

software programming. When power is restored flash memory, battery 

backup or super capacitor will be automatically loaded into non-

volatile flash memory and shall be incorporated for all programming 

data.  

D. Provide I/O module that connects sensors and actuators onto the field 

bus network for use by the direct digital controllers. I/O devices 

shall support the communication technology specified for each 

controller. 

1. Analog input shall allow the monitoring of low voltage (0-10 VDC), 

current (4-20 ma), or resistance signals (thermistor, RTD). Analog 

input shall be compatible with, and field configurable to commonly 

available sensing devices. Analog output shall provide a modulating 

signal for these control devices. 
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2. Binary inputs shall allow the monitoring of on/off signals from 

remote devices. Binary inputs shall provide a wetting current of at 

least 12 milliamps to be compatible with commonly available control 

devices. Binary outputs shall provide on/off operation, or a pulsed 

low voltage signal for pulse width modulation control. Outputs shall 

be selectable for either normally open or normally closed operation. 

3. Binary outputs on remote and auxiliary controllers shall have 3-

position (on/off/auto) override switches and status lights. Analog 

outputs on remote and auxiliary controllers shall have status lights 

and a 2-position (auto/manual) switch and manually adjustable 

potentiometer for manual override. 

4. Each output point shall be provided with a light emitting diode 

(LED) to indicate status of outputs. 

E. Communication Ports: 

1. NACs controllers in the DDC systems shall be connected in a system 

local area network using protocol defined by ASHRAE Standard 135, 

BACnet protocol.  

2. The control supplier shall provide connectors, repeaters, hubs, and 

routers necessary for inter-network communication.  

3. Minimum baud rate between the peer-to-peer controllers in the system 

LAN shall be maintained at the rate of 10 Mbps. Minimum baud for the 

low level controllers between UCUs and ACUs, ACUs and NAC’s shall be 

maintained at the rate of 76 Kbps.  

4. Provide RS-232 port with DB-9 or RJ-11 connector for communication 

with each controller that will allow direct connection of standard 

printers, operator terminals, modems, and portable laptop operator’s 

terminal. Controllers shall allow temporary use of portable devices 

without interrupting the normal operation of permanently connected 

modems, printers or terminals.  

5. Database, such as points; status information, reports, system 

software, custom programs of any one controller shall be readable by 

any other controller on the network.  

F. Electric Outlet: Provide a single phase, 120 VAC electrical receptacles 

inside or within 2 meters (6 feet) of the NAC and ACU enclosures for 

use with test equipment. 

G. Spare Equipment: 
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1. Provide spare digital controller (CU) boards and spare I/O boards as 

required. It shall be possible for trained hospital personnel to 

replace CU boards and load software via the Laptop computer or the 

ECC. 

2. Provide a minimum of one spare digital controller board of each type 

and associated parts including batteries to make at least one 

complete set of DDC control equipment spares. 

3. If I/O boards are separate from the CU boards, provide two spare I/O 

boards for each spare CU board provided above. 

2.3 DIRECT DIGITAL CONTROLLER SOFTWARE 

A. The software programs specified in this section shall be commercially 

available, concurrent, multi-tasking operating system and support the 

use of software application that operates under DOS or Microsoft 

Windows. 

B. All points shall be identified by up to 30-character point name and 16-

character point descriptor. The same names shall be used at the 

operator workstation. 

C. All control functions shall execute within the stand-alone control 

units via DDC algorithms. The VA shall be able to customize control 

strategies and sequences of operations defining the appropriate control 

loop algorithms and choosing the optimum loop parameters natively from 

the Delta Controls OrcaWeb Front End.  

D. All CU’s shall be capable of being programmed to utilize stored default 

values for assured fail-safe operation of critical processes. Default 

values shall be invoked upon sensor failure or, if the primary value is 

normally provided by the central or another CU, or by loss of bus 

communication. Individual application software packages shall be 

structured to assume a fail-safe condition upon loss of input sensors. 

Loss of an input sensor shall result in output of a sensor-failed 

message at the ECC workstation. Each ACU and RCU shall have capability 

for local readouts of all functions. The UCUs shall be read remotely. 

E. All DDC control loops shall be able to utilize any of the following 

control modes: 

1. Two position (on-off, slow-fast) control. 

2. Proportional control. 

3. Proportional plus integral (PI) control. 
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4. Proportional plus integral plus derivative (PID) control. All PID 

programs shall automatically invoke integral wind up prevention 

routines whenever the controlled unit is off, under manual control 

of an automation system or time initiated program. 

5. Automatic tuning of control loops. 

F. System Security: Operator access shall be secured using individual 

password and operator’s name. Passwords shall restrict the operator to 

the level of object, applications, and system functions assigned to 

him. A minimum of six (6) levels of security for operator access shall 

be provided.  

G. Application Software: The CUs shall provide the following programs as a 

minimum for the purpose of optimizing energy consumption while 

maintaining comfortable environment for occupants. All application 

software shall reside and run in the system digital controllers. 

Editing of the application shall occur at the operator workstation or 

via a portable workstation, when it is necessary, to access directly 

the programmable unit. 

1. Power Demand Limiting (PDL): Power demand limiting program shall 

monitor the building power consumption and limit the consumption of 

electricity to prevent peak demand charges. PDL shall continuously 

track the electricity consumption from a pulse input generated at 

the kilowatt-hour/demand electric meter. PDL shall sample the meter 

data to continuously forecast the electric demand likely to be used 

during successive time intervals. If the forecast demand indicates 

that electricity usage will likely to exceed a user preset maximum 

allowable level, then PDL shall automatically shed electrical loads. 

Once the demand load has met, loads that have been shed shall be 

restored and returned to normal mode. Control system shall be 

capable of demand limiting by resetting the HVAC system set points 

to reduce load while maintaining indoor air quality. 

2. Economizer: An economizer program shall be provided for VAV systems. 

This program shall control the position of air handler relief, 

return, and outdoors dampers.  If the  outdoor air dry bulb 

temperature and humidity fall  below changeover set point the energy 

control center will modulate the dampers to provide 100 percent 

outdoor air. The operator shall be able to override the economizer 

cycle and return to minimum outdoor air operation at any time.  
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3. Night Setback/Morning Warm up Control: The system shall provide the 

ability to automatically adjust set points for this mode of 

operation.  

4. Optimum Start/Stop (OSS): Optimum start/stop program shall 

automatically be coordinated with event scheduling.  The OSS program 

shall start HVAC equipment at the latest possible time that will 

allow the equipment to achieve the desired zone condition by the 

time of occupancy, and it shall also shut down HVAC equipment at the 

earliest possible time before the end of the occupancy period and 

still maintain desired comfort conditions.  The OSS program shall 

consider both outside weather conditions and inside zone conditions.  

The program shall automatically assign longer lead times for weekend 

and holiday shutdowns.  The program shall poll all zones served by 

the associated AHU and shall select the warmest and coolest zones.  

These shall be used in the start time calculation.  It shall be 

possible to assign occupancy start times on a per air handler unit 

basis.  The program shall meet the local code requirements for 

minimum outdoor air while the building is occupied.  Modification of 

assigned occupancy start/stop times shall be possible via operator’s 

workstation. 

5. Event Scheduling: Provide a comprehensive menu driven program to 

automatically start and stop designated points or a group of points 

according to a stored time. This program shall provide the 

capability to individually command a point or group of points. When 

points are assigned to one common load group it shall be possible to 

assign variable time advances/delays between each successive start 

or stop within that group. Scheduling shall be calendar based and 

advance schedules may be defined up to one year in advance. Advance 

schedule shall override the day-to-day schedule. The operator shall 

be able to define the following information:  

a. Time, day. 

b. Commands such as on, off, auto. 

c. Time delays between successive commands. 

d. Manual overriding of each schedule. 

e. Allow operator intervention. 

6. Alarm Reporting: The operator shall be able to determine the action 

to be taken in the event of an alarm. Alarms shall be routed to the 
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appropriate workstations based on time and events. An alarm shall be 

able to start programs, login the event, print and display the 

messages. The system shall allow the operator to prioritize the 

alarms to minimize nuisance reporting and to speed operator’s 

response to critical alarms. A minimum of six (6) priority levels of 

alarms shall be provided for each point. 

7. Remote Communications: The system shall have the ability to dial out 

in the event of an alarm to workstations and alpha-numeric pagers. 

The alarm message shall include the name of the calling location, 

the device that generated the alarm, and the alarm message itself. 

The operator shall be able to remotely access and operate the system 

using dial up communications. Remote access shall allow the operator 

to function the same as local access. 

8. Maintenance Management (PM): The program shall monitor equipment 

status and generate maintenance messages based upon the operators 

defined equipment run time, starts, and/or calendar date limits. A 

preventative maintenance alarm shall be printed indicating 

maintenance requirements based on pre-defined run time. Each 

preventive message shall include point description, limit criteria 

and preventative maintenance instruction assigned to that limit. A 

minimum of 480-character PM shall be provided for each component of 

units such as air handling units.  

2.4 SENSORS (AIR, WATER AND STEAM) 

A. Temperature and Humidity Sensors: 

1. Electronic Sensors: Provide all remote sensors as required for the 

systems. All sensors shall be vibration and corrosion resistant for 

wall, immersion, and/or duct mounting. 

a. Temperature Sensors: Thermistor type for terminal units and 

Resistance Temperature Device (RTD) with an integral transmitter 

type for all other sensors. 

1) Duct sensors shall be rigid or averaging type as shown on 

drawings. Averaging sensor shall be a minimum of 1 linear ft 

of sensing element for each sq ft of cooling coil face area. 

2) Immersion sensors shall be provided with a separable well made 

of stainless steel, bronze or monel material. Pressure rating 

of well is to be consistent with the system pressure in which 

it is to be installed. 
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3) Space sensors shall be equipped with set-point adjustment, 

override switch, display, and/or communication port as shown 

on the drawings. Match room thermostats, locking cover. 

4) Outdoor air temperature sensors shall have watertight inlet 

fittings and be shielded from direct sunlight. 

5) Room security sensors shall have stainless steel cover plate 

with insulated back and security screws. 

6) Wire: Twisted, shielded-pair cable. 

7) Output Signal: 4-20 ma. 

b. Humidity Sensors: Bulk polymer sensing element type. 

1) Duct and room sensors shall have a sensing range of 20 to 80 

percent with accuracy of ± 2 to ± 5 percent RH, including 

hysteresis, linearity, and repeatability.  

2) Outdoor humidity sensors shall be furnished with element guard 

and mounting plate and have a sensing range of 0 to 100 

percent RH.  

3) 4-20 ma continuous output signal. 

c. Static Pressure Sensors: Non-directional, temperature 

compensated.  

1) 4-20 ma output signal. 

2) 0 to 5 inches wg for duct static pressure range. 

3) 0 to 0.25 inch wg for Building static pressure range. 

B. Water flow sensors: 

1. Type:  Insertion vortex type with retractable probe assembly and 2 

IN full port gate valve. 

a. Pipe size: 3 to 24 IN. 

b. Retractor:  ASME threaded, non-rising stem type with hand wheel. 

c. Mounting connection:  2 IN 150 PSI flange.  

d Sensor assembly:  Design for expected water flow and pipe size. 

e. Seal: Teflon (PTFE). 

2. Controller:  

a. Integral to unit. 

b. Locally display flow rate and total. 

c. Output flow signal to BMCS:  Digital pulse type. 

3. Performance: 

a. Accuracy: 1.0% of reading 

b. Repeatability: 0.15% of reading 



Lebanon VA Medical Center May 18, 2012 
Behavioral Health Complex Issued for Bid 
Lebanon, PA 17042 VA Project No. 595-109 
 Project No. 3468 

 

DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC 23 09 23 - 26 

c. Turndown: 20:1 

d. Response time: Adjustable from 1 to 100 seconds. 

e. Power: 24 volt DC 

4. Manufacturer: Emco V-Bar 910  

5. Install flow meters according to manufacturer’s recommendations. 

Where recommended by manufacturer because of mounting conditions, 

provide flow rectifier. 

C. Water Flow Sensors: 

1. Sensor shall be insertion turbine type with turbine element, 

retractor and preamplifier/transmitter mounted on a two-inch full 

port isolation valve; assembly easily removed or installed as a 

single unit under line pressure through the isolation valve without 

interference with process flow; calibrated scale shall allow precise 

positioning of the flow element to the required insertion depth 

within plus or minute 1 mm (0.05 inch); wetted parts shall be 

constructed of stainless steel. Operating power shall be nominal 24 

VDC. Local instantaneous flow indicator shall be LED type in NEMA 4 

enclosure with 3-1/2 digit display, for wall or panel mounting. 

2. Performance characteristics: 

a. Ambient conditions: -40 to 60 degrees C (-40 to 140 degrees F), 5 

to 100 percent humidity. 

b. Operating conditions: 850 kPa (125 psig), 0 to 120 degrees C (30 

to 250 degrees F), 0.15 to 12 m per second (0.5 to 40 feet per 

second) velocity. 

c. Nominal range (turn down ratio): 10 to 1. 

d. Overall accuracy plus or minus one percent of reading. 

e. Repeatability: plus or minus 0.25 percent of reading. 

f. Preamplifier mounted on meter shall provide 4-20 ma divided pulse 

output or switch closure signal for units of volume or mass per a 

time base. Signal transmission distance shall be a minimum of 

1,800 meters (6,000 feet). Preamplifier for bi-directional flow 

measurement shall provide a directional contact closure from a 

relay mounted in the preamplifier. 

g. Pressure Loss: Maximum 1 percent of the line pressure in line 

sizes above 100 mm (4 inches). 

h. Ambient temperature effects, less than 0.005 percent calibrated 

span per degree C (degree F) temperature change. 
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i) RFI effect - flow meter shall not be affected by RFI. 

j) Power supply effect less than 0.02 percent of span for a 

variation of plus or minus 10 percent power supply.  

D. Steam Flow Sensor/Transmitter: 

1. Sensor: Vortex shedder incorporating wing type sensor and 

amplification technology for high signal-to-noise ratio, carbon 

steel body with 316 stainless steel working parts, 24 VDC power, 

NEMA 4 enclosure. 

a. Ambient conditions, -40 to 80 degrees C (-40 to 175 degrees F). 

b. Process conditions, 900 kPa (125 psig) saturated steam. 

c. Turn down ratio, 20 to 1. 

d. Accuracy, plus or minus 1.0 percent of span. 

e. Repeatability, plus or minus 0.1 percent. 

f. Output signal, 4-20 ma DC. 

g. Processor/Transmitter, NEMA 4 enclosure with keypad program 

selector and six digit LCD output display of instantaneous flow 

rate or totalized flow, solid state switch closure signal shall 

be provided to the nearest DDC panel for totalization.  

1) Ambient conditions, -20 to 50 degrees C (0-120 degrees F), 0 

95 percent non-condensing RH. 

2) Power supply, 120 VAC, 60 hertz or 24 VDC. 

3) Internal battery, provided for 24-month retention of RAM 

contents when all other power sources are removed. 

h. Sensor on all steam lines shall be protected by pigtail siphons 

installed between the sensor and the line, and shall have an 

isolation valve installed between the sensor and pressure source. 

E. Flow switches: 

1. Shall be either paddle or differential pressure type. 

a. Paddle-type switches (liquid service only) shall be UL Listed, 

SPDT snap-acting, adjustable sensitivity with NEMA 4 enclosure. 

b. Differential pressure type switches (air or water service) shall 

be UL listed, SPDT snap acting, NEMA 4 enclosure, with scale 

range and differential suitable for specified application.  

F. Current Switches: Current operated switches shall be self powered, 

solid state with adjustable trip current as well as status, power, and 

relay command status LED indication. The switches shall be selected to 
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match the current of the application and output requirements of the DDC 

systems. 

2.5 ENGINEERING CONTROL CENTER (ECC)—OPERATOR’S WORKSTATION 

A. The Operator workstation is existing Delta Controls OrcaWeb system, and 

shall be reused. 

2.6 CONTROL CABLES 

 As specified in Division 26. 

2.7 THERMOSTATS AND HUMIDISTATS 

A. Room thermostats controlling heating and cooling devices shall have 

three modes of operation (heating - null or dead band - cooling). 

Thermostats for patient bedrooms shall have capability of being 

adjusted to eliminate null or dead band. Wall mounted thermostats shall 

have finish to match existing installations, setpoint range and 

temperature display and external adjustment: 

1. Electronic Thermostats: Solid-state, microprocessor based, 

programmable to daily, weekend, and holiday schedules. 

a. Public Space Thermostat: Public space thermostat shall be a 

platinum sensor and shall not have a visible means of set point 

adjustment. Adjustment shall be via the digital controller to 

which it is connected.  

b. Patient Room Thermostats: Thermistor sensor with set point 

adjustment and an indicator. 

c. Psychiatric Patient Room Sensors: Electronic duct sensor as noted 

under Article 2.4.  

d. Battery replacement without program loss.  

B. Strap-on thermostats shall be enclosed in a dirt-and-moisture proof 

housing with fixed temperature switching point and single pole, double 

throw switch. 

C. Freezestats shall have a minimum of 300 mm (one linear foot) of sensing 

element for each 0.093 square meter (one square foot) of coil area. A 

freezing condition at any increment of 300 mm (one foot) anywhere along 

the sensing element shall be sufficient to operate the thermostatic 

element. 

D. Room Humidistats: Provide fully proportioning humidistat with 

adjustable throttling range for accuracy of settings and conservation. 

The humidistat shall have set point scales shown in percent of relative 
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humidity located on the instrument. Systems showing moist/dry or 

high/low are not acceptable. 

2.8 FINAL CONTROL ELEMENTS AND OPERATORS 

A. Fail Safe Operation: Control valves and dampers shall provide "fail 

safe" operation in either the normally open or normally closed position 

as required for freeze, moisture, and smoke or fire protection. 

B. Spring Ranges: Range as required for system sequencing and to provide 

tight shut-off. 

C. Power Operated Control Dampers (other than VAV Boxes): Factory 

fabricated, balanced type dampers. All modulating dampers shall be 

opposed blade type and gasketed. Blades for two-position, duct-mounted 

dampers shall be parallel, airfoil (streamlined) type for minimum noise 

generation and pressure drop. 

1. Leakage: Maximum leakage in closed position shall not exceed 7 L/S 

(15 CFMs) differential pressure for outside air and exhaust dampers 

and 200 L/S/ square meter (40 CFM/sq. ft.) at 50 mm (2 inches) 

differential pressure for other dampers. 

2. Frame shall be galvanized steel channel with seals as required to 

meet leakage criteria. 

3. Blades shall be galvanized steel or aluminum, 200 mm (8 inch) 

maximum width, with edges sealed as required.  

4. Bearing shall be nylon, bronze sleeve or ball type. 

5. Hardware shall be zinc-plated steel. Connected rods and linkage 

shall be non-slip. Working parts of joints shall be brass, bronze, 

nylon or stainless steel. 

D. Operators shall be electric or electronic type operating at 140 kPa (20 

psig) as required for proper operation. 

1. See drawings for required control operation. 

2. Metal parts shall be aluminum, mill finish galvanized steel, or zinc 

plated steel or stainless steel. 

3. Maximum air velocity and pressure drop through free area the 

dampers: 

a. Smoke damper in air handling unit; 210 meter per minute (700 

fpm). 

b. Duct mounted damper; 600 meter per minute (2000 fpm).  

c. Maximum static pressure loss, 50 Pascal (0.20 inches water gage). 
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E. Smoke Dampers and Combination Fire/Smoke Dampers:  Dampers and 

operators are specified in Section 23 31 00, HVAC DUCTS AND CASINGS.  

Control of these dampers is specified under this Section. 

F. Control Valves:  

1. Valves shall be rated for a minimum of 150 percent of system 

operating pressure at the valve location but not less than 900 kPa 

(125 psig). 

2. Valves 50 mm (2 inches) and smaller shall be bronze body with 

threaded or flare connections. 

3. Valves 60 mm (2 1/2 inches) and larger shall be bronze or iron body 

with flanged connections. 

4. Brass or bronze seats except for valves controlling media above 100 

degrees C (210 degrees F), which shall have stainless steel seats. 

5. Flow characteristics: 

a. Three way valves shall have a linear relation or equal percentage 

relation of flow versus value position. 

b. Two-way valves position versus flow relation shall be linear for 

steam and equal percentage for water flow control. 

6. Maximum pressure drop: 

a. Two position steam control: 20 percent of inlet gauge pressure. 

b. Modulating Steam Control: 80 percent of inlet gauge pressure 

(acoustic velocity limitation). 

c. Modulating water flow control, greater of 3 meters (10 feet) of 

water or the pressure drop through the apparatus. 

d. Two position water valves shall be line size. 

G. Damper and Valve Operators and Relays: 

1. Electric damper operator shall provide full modulating control of 

dampers. A linkage and pushrod shall be furnished for mounting the 

actuator on the damper frame internally in the duct or externally in 

the duct or externally on the duct wall, or shall be furnished with 

a direct-coupled design. 

2. Electronic damper operators: VAV Box actuator shall be mounted on 

the damper axle or shall be of the air valve design, and shall 

provide complete modulating control of the damper. The motor shall 

have a closure torque of 35-inch pounds minimum with full torque 

applied at close off to attain minimum leakage. 
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2.9 AIR FLOW CONTROL 

A. Airflow and static pressure shall be controlled via digital controller 

(CUs) with inputs from airflow control measuring stations and static 

pressure inputs as specified. Controller outputs shall be true analog 

output signals to pneumatic positioners or variable frequency drives. 

Pulse width modulation outputs are not acceptable. The CUs shall 

include the capability to control via simple proportional (P) control, 

proportional plus integral (PI), proportional plus integral plus 

derivative (PID), and on-off. The airflow control programs shall be 

factory-tested programs that are documented in the literature of the 

control manufacturer. 

  B. Air Flow Measuring Station -- Electronic Thermal Type: 

1. Air Flow Sensor Probe: 

a. Each air flow sensor shall contain two individual thermal sensing 

elements. One element shall determine the velocity of the air 

stream while the other element shall compensate for changes in 

temperature. Each thermal flow sensor and its associated control 

circuit and signal conditioning circuit shall be factory 

calibrated and be interchangeable to allow replacement of a 

sensor without recalibration of the entire flow station. The 

sensor in the array shall be located at the center of equal area 

segment of the duct and the number of sensors shall be adequate 

to accommodate the expected velocity profile and variation in 

flow and temperature. The airflow station shall be of the 

insertion type in which sensor support structures are inserted 

from the outside of the ducts to make up the complete electronic 

velocity array. 

b. Thermal flow sensor shall be constructed of hermetically sealed 

thermistors or nickel chromium or reference grade platinum wire, 

wound over an epoxy, stainless steel or ceramic mandrel and 

coated with a material suitable for the conditions to be 

encountered. Each dual sensor shall be mounted in an extruded 

aluminum alloy strut.  

2. Air Flow Sensor Grid Array: 

a. Each sensor grid shall consist of a lattice network of 

temperature sensors and linear integral controllers (ICs) 

situated inside an aluminum casing suitable for mounting in a 
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duct. Each sensor shall be mounted within a strut facing 

downstream of the airflow and located so that it is protected on 

the upstream side. All wiring shall be encased (out of the air 

stream) to protect against mechanical damage. 

b. The casing shall be made of welded aluminum of sufficient 

strength to prevent structural bending and bowing. Steel or iron 

composite shall not be acceptable in the casing material. 

c. Pressure drop through the flow station shall not exceed 4 Pascal 

(0.015" W.G.) at 1,000 meter per minute (3,000 FPM). 

3. Electronics Panel: 

a. Electronics Panel shall consist of a surface mounted enclosure 

complete with solid-state microprocessor and software. 

b. Electronics Panel shall be A/C powered  24 VAC  and shall have 

the capability to transmit signals of 0-5 VDC, 0-10 VCD or 4-20 

ma for use in control of the HVAC Systems. The electronic panel 

shall have the capability to accept user defined scaling 

parameters for all output signals. 

c. Electronics Panel shall have the capability to digitally display 

airflow in  CFM and temperature in degrees F . The displays shall 

be provided as an integral part of the electronics panel. The 

electronic panel shall have the capability to totalize the output 

flow in CFM for two or more systems, as required. A single output 

signal may be provided which will equal the sum of the systems 

totalized. Output signals shall be provided for temperature and 

airflow. Provide remote mounted air flow or temperature displays 

where indicated on the plans. 

d. Electronics Panel shall have the following: 

1) Minimum of 12-bit A/D conversion.  

2) Field adjustable digital primary output offset and gain. 

3) Airflow analog output scaling of 100 to 10,000 FPM. 

4) Temperature analog output scaling from -45 to 70 degrees C (-

50 to 160 degrees F).  

5) Analog output resolution (full scale output) of 0.025%. 

e. All readings shall be in S.I. units. 

4. Thermal flow sensors and its electronics shall be installed as per 

manufacturer’s instructions. The probe sensor density shall be as 

follows: 
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Probe Sensor Density 

Area (sq.ft.) Qty. Sensors 

<=1 2 

>1 to <4 4 

4 to <8 6 

8 to <12 8 

12 to <16 12 

>=16 16 

 

a. Complete installation shall not exhibit more than ± 2.0% error in 

airflow measurement output for variations in the angle of flow of 

up to 10 percent in any direction from its calibrated 

orientation. Repeatability of readings shall be within ± 0.25%. 

C. Static Pressure Measuring Station: 

1. Static Pressure Control:  

a. Systems shall consist of one or more static pressure sensors and 

transmitters along with relays or auxiliary devices as required 

for a complete functional system. The span of the transmitter 

shall not exceed two times the design static pressure at the 

point of measurement. The output of the transmitter shall be true 

representation of the input pressure with plus or minus 25 Pascal 

(0.1 inch) W.G. of the true input pressure. 

1) Static pressure sensors shall have the same requirements as 

Airflow Measuring Devices except that total pressure sensors 

are optional, and only multiple static pressure sensors 

positioned on an equal area basis connected to a network of 

headers are required. 

2) For systems with multiple major trunk supply ducts, furnish a 

static pressure transmitter for each trunk duct. The 

transmitter signal representing the lowest static pressure 

shall be selected and this shall be the input signal to the 

CU. 

3) The CU shall receive the static pressure transmitter signal 

and CU shall provide a control output signal to the supply fan 

capacity control device. The control mode shall be 
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proportional plus integral (PI) (automatic reset) and where 

required shall also include derivative mode. 

4) In systems with multiple static pressure transmitters, provide 

a switch located near the fan discharge to prevent excessive 

pressure during abnormal operating conditions. 

D. Constant Volume Control:  

1. Systems shall consist of an air flow measuring station along with 

such relays and auxiliary devices as required to produce a complete 

functional system. The transmitter shall receive its air flow signal 

and static pressure signal from the flow measuring station and shall 

have a span not exceeding three times the design flow rate. The CU 

shall receive the transmitter signal and shall provide an output to 

the fan volume control device to maintain a constant flow rate. The 

CU shall provide proportional plus integral (PI) (automatic reset) 

control mode and where required also inverse derivative mode. 

Overall system accuracy shall be plus or minus the equivalent of 2 

Pascal (0.008 inch) velocity pressure as measured by the flow 

station. 

E. Airflow Synchronization: 

1. Systems shall consist of an air flow measuring station for each 

supply and return duct, the CU and such relays, as required to 

provide a complete functional system that will maintain a constant 

flow rate difference between supply and return air to an accuracy of 

±10%. In systems where there is no suitable location for a flow 

measuring station that will sense total supply or return flow, 

provide multiple flow stations with a differential pressure 

transmitter for each station. Signals from the multiple transmitters 

shall be added through the CU such that the resultant signal is a 

true representation of total flow. 

2. The total flow signals from supply and return air shall be the input 

signals to the CU. This CU shall track the return air fan capacity 

in proportion to the supply air flow under all conditions.  
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. General: 

1. Examine project plans for control devices and equipment locations; 

and report any discrepancies, conflicts, or omissions to Resident 

Engineer for resolution before proceeding for installation. 

2. Work Coordination: See GENERAL CONDITIONS. 

3. Install equipment, wiring /conduit parallel to or at right angles to 

building lines. 

4. Install all equipment in readily accessible locations. Do not run 

conduit concealed under insulation or inside ducts. 

5. Mount control devices, and conduit located on ducts and apparatus 

with external insulation on standoff support to avoid interference 

with insulation. 

6. Provide sufficient slack and flexible connections to allow for 

vibration of piping and equipment. 

7. Run wire connecting devices on or in control cabinets parallel with 

the sides of the cabinet neatly racked to permit tracing.  

8. Install equipment level and plum. 

B. Electrical Wiring Installation: 

1. Install conduits and wiring in accordance with Specification Section 

26 05 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS. 

2. Install signal and communication cables in accordance with 

Specification Section 26 05 21, LOW-VOLTAGE ELECTRICAL POWER 

CONDUCTORS AND CABLES (600 VOLTS AND BELOW). 

3. Install conduit and wiring between operator workstation(s), digital 

controllers, electrical panels, indicating devices, instrumentation, 

miscellaneous alarm points, thermostats, and relays as shown on the 

drawings or as required under this section. All wiring shall be 

installed in conduits.  

4. Install all electrical work required for a fully functional system 

and not shown on electrical plans or required by electrical 

specifications.  Where low voltage power is required, provide 

suitable transformers. 

5. Install all system components in accordance with local Building Code 

and National Electric Code. 
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a. Splices: Splices in shielded and coaxial cables shall consist of 

terminations and the use of shielded cable couplers. Terminations 

shall be in accessible locations. Cables shall be harnessed with 

cable ties. 

b. Equipment: Fit all equipment contained in cabinets or panels with 

service loops, each loop being at least 300 mm (12 inches) long. 

Equipment for fiber optics system shall be rack mounted, as 

applicable, in ventilated, self-supporting, code gauge steel 

enclosure. Cables shall be supported for minimum sag. 

c. Cable Runs: Keep cable runs as short as possible. Allow extra 

length for connecting to the terminal board. Do not bend flexible 

coaxial cables in a radius less than ten times the cable outside 

diameter. 

d. Use vinyl tape, sleeves, or grommets to protect cables from 

vibration at points where they pass around sharp corners, through 

walls, panel cabinets, etc. 

6. Conceal cables, except in mechanical rooms and areas where other 

conduits and piping are exposed. 

7. Permanently label or code each point of all field terminal strips to 

show the instrument or item served. Color-coded cable with cable 

diagrams may be used to accomplish cable identification. 

8. Grounding: ground electrical systems per manufacturer’s written 

requirements for proper and safe operation. 

C. Install Sensors and Controls: 

1. Temperature Sensors: 

a. Install all sensors and instrumentation according to 

manufacturer’s written instructions. Temperature sensor locations 

shall be readily accessible, permitting quick replacement and 

servicing of them without special skills and tools. 

b. Calibrate sensors to accuracy specified, if not factory 

calibrated. 

c. Use of sensors shall be limited to its duty, e.g., duct sensor 

shall not be used in lieu of room sensor. 

d. Install room sensors permanently supported on wall frame. They 

shall be mounted at 1.5 meter (5.0 feet) above the finished 

floor.  
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e. Mount sensors rigidly and adequately for the environment within 

which the sensor operates. 

f. Sensors used in mixing plenum, and hot and cold decks shall be of 

the averaging of type. Averaging sensors shall be installed in a 

serpentine manner horizontally across duct. Each bend shall be 

supported with a capillary clip. 

g. All pipe mounted temperature sensors shall be installed in wells. 

h. All wires attached to sensors shall be air sealed in their 

conduits or in the wall to stop air transmitted from other areas 

affecting sensor reading.  

i. Permanently mark terminal blocks for identification. Protect all 

circuits to avoid interruption of service due to short-circuiting 

or other conditions. Line-protect all wiring that comes from 

external sources to the site from lightning and static 

electricity. 

2. Pressure Sensors: 

a. Install duct static pressure sensor tips facing directly 

downstream of airflow.  

b. Install high-pressure side of the differential switch between the 

pump discharge and the check valve. 

c. Install snubbers and isolation valves on steam pressure sensing 

devices.  

3. Actuators: 

a. Mount and link damper and valve actuators according to 

manufacturer’s written instructions. 

b. Check operation of damper/actuator combination to confirm that 

actuator modulates damper smoothly throughout stroke to both open 

and closed position. 

c. Check operation of valve/actuator combination to confirm that 

actuator modulates valve smoothly in both open and closed 

position.  

4. Flow Switches: 

a. Install flow switch according to manufacturer’s written 

instructions. 

b. Mount flow switch a minimum of 5 pipe diameters up stream and 5 

pipe diameters downstream or 600 mm (2 feet) whichever is 

greater, from fittings and other obstructions. 
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c. Assure correct flow direction and alignment. 

d. Mount in horizontal piping-flow switch on top of the pipe. 

D. Installation of Network: 

1. Ethernet: 

a. The network shall employ Ethernet LAN architecture, as defined by 

IEEE 802.3. The Network Interface shall be fully Internet 

Protocol (IP) compliant allowing connection to currently 

installed IEEE 802.3, Compliant Ethernet Networks. 

b. The network shall directly support connectivity to a variety of 

cabling types.  As a minimum provide the following connectivity: 

10 Base 2 (ThinNet RG-58 A/U Coaxial cabling with BNC 

connectors), 10 Base T (Twisted-Pair RJ-45 terminated UTP 

cabling). 

2. Third Party Interfaces: Contractor shall integrate real-time data 

from building systems by other trades and databases originating from 

other manufacturers as specified and required to make the system 

work as one system.  

E. Installation of Digital Controllers and Programming: 

1. Provide a separate digital control panel for each major piece of 

equipment, such as air handling unit, pumping unit etc. Points used 

for control loop reset such as outdoor air, outdoor humidity, or 

space temperature could be located on any of the remote control 

units. 

2. Provide sufficient internal memory for the specified control 

sequences and trend logging. There shall be a minimum of 25 percent 

of available memory free for future use. 

3. System point names shall be modular in design, permitting easy 

operator interface without the use of a written point index. 

4. Provide software programming for the applications intended for the 

systems specified, and adhere to the strategy algorithms provided.  

5. Provide graphics for each piece of equipment and floor plan in the 

building. This includes each air handling unit, fan, terminal unit, 

pumping unit etc. These graphics shall show all points dynamically 

as specified in the point list. 

3.2 SYSTEM VALIDATION AND DEMONSTRATION 

A. As part of final system acceptance, a System Demonstration is required 

(see below).  Prior to start of this Demonstration, the contractor is 
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to perform a complete Validation of all aspects of the Controls and 

Instrumentation System. 

B. Validation 

1. Prepare and submit for approval a Validation Test Plan including 

Test Procedures for the performance verification tests.  Test Plan 

shall address all specified functions of the Engineering Control 

Center and all specified sequences of operation.  Explain in detail 

actions and expected results used to demonstrate compliance with the 

requirements of this specification.  Explain the method for 

simulating the necessary conditions of operation used to demonstrate 

performance of the system.  Test Plan shall include a Test Check 

List to be used by the Installer’s agent to check and initial that 

each test has been successfully completed.  Deliver Test Plan 

documentation for the performance verification tests to the owner’s 

representative 30 days prior to start of performance verification 

tests.  Provide draft copy of operation and maintenance manual with 

performance verification test. 

2. After approval of the Validation Test Plan, Installer shall carry 

out all tests and procedures therein.  Installer shall completely 

check out, calibrate, and test all connected hardware and software 

to insure that system performs in accordance with approved 

specifications and sequences of operation submitted.  Installer 

shall complete and submit Test Check List. 

C. Demonstration 

1. System operation and calibration to be demonstrated by the Installer 

in the presence of the Architect or Owner's representative on random 

samples of equipment as dictated by the Owner’s representative.  

Should random sampling indicate improper commissioning, the owner 

reserves the right to subsequently witness complete calibration of 

the system at no addition cost to the owner. 

2. Demonstrate to authorities that all required safeties and life 

safety functions are fully functional and complete. 

3. Make accessible, personnel to provide necessary adjustments and 

corrections to systems as directed by balancing agency. 

4. The following witnessed demonstrations of field control equipment 

shall be included: 
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a. Observe HVAC systems in shut down condition. Check dampers and 

valves for normal position. 

b. Test application software for its ability to communicate with 

digital controllers, operator workstation, and uploading and 

downloading of control programs. 

c. Demonstrate the software ability to edit the control program off-

line. 

d. Demonstrate reporting of alarm conditions for each alarm and 

ensure that these alarms are received at the assigned location, 

including operator workstations. 

e. Demonstrate ability of software program to function for the 

intended applications-trend reports, change in status etc. 

f. Demonstrate via graphed trends to show the sequence of operation 

is executed in correct manner, and that the HVAC systems operate 

properly through the complete sequence of operation, e.g., 

seasonal change, occupied/unoccupied mode, and warm-up condition. 

g. Demonstrate hardware interlocks and safeties functions, and that 

the control systems perform the correct sequence of operation 

after power loss and resumption of power loss. 

h. Prepare and deliver to the VA graphed trends of all control loops 

to demonstrate that each control loop is stable and the set 

points are maintained.  

i. Demonstrate that each control loop responds to set point 

adjustment and stabilizes within one (1) minute. Control loop 

trend data shall be instantaneous and the time between data 

points shall not be greater than one (1) minute.  

5. Witnessed validation demonstration of Operator’s Terminal functions 

shall consist of: 

a. Running each specified report. 

b. Display and demonstrate each data entry to show site specific 

customizing capability.  Demonstrate parameter changes. 

c. Step through penetration tree, display all graphics, demonstrate 

dynamic update, and direct access to graphics. 

d. Execute digital and analog commands in graphic mode. 

e. Demonstrate DDC loop precision and stability via trend logs of 

inputs and outputs (6 loops minimum). 

f. Demonstrate EMS performance via trend logs and command trace. 
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g. Demonstrate scan, update, and alarm responsiveness. 

h. Demonstrate spreadsheet/curve plot software, and its integration 

with database. 

i. Demonstrate on-line user guide, and help function and mail 

facility. 

j. Demonstrate digital system configuration graphics with 

interactive upline and downline load, and demonstrate specified 

diagnostics. 

k. Demonstrate multitasking by showing dynamic curve plot, and 

graphic construction operating simultaneously via split screen. 

l. Demonstrate class programming with point options of beep 

duration, beep rate, alarm archiving, and color banding. 

----- END ----- 
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SECTION 23 11 23 
FACILITY NATURAL-GAS PIPING 

PART 1 - GENERAL  

1.1 DESCRIPTION  

 Fuel gas systems, including piping, equipment and all necessary 

accessories as designated in this section. Fuel gas piping for central 

boiler plants is not included. 

1.2 RELATED WORK  

A. Section 07 84 00, FIRESTOPPING: Penetrations in rated enclosures.  

B. Section 09 91 00, PAINTING: Preparation and finish painting and 

identification of piping systems. 

C. Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING.  

D. Section 22 05 23, GENERAL DUTY VALVES FOR PLUMBING PIPING 

E. Section 23 07 11, PLUMBING INSULATION: Pipe Insulation.  

G. Section 22 08 00, COMMISSIONING OF PLUMBING SYSTEMS: Requirements for 

commissioning, systems readiness checklists, and training. 

H. Section 23 51 00 – BREECHINGS, CHIMEYS, and STACKS  

I. Section 25 10 10 – ADVANCED UTILITY METERING SYSTEM 

J. Section 01 91 00 – GENERAL COMMISSIONING REQUIREMENTS 

1.3 SUBMITTALS  

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT 

DATA, and SAMPLES.  

B. Manufacturer's Literature and Data:  

1. Pipe & Fittings.  

2. Valves. 

3. Strainers.  

4. All items listed in Part 2 - Products.  

C. Detailed shop drawing of clamping device and extensions when required 

in connection with the waterproofing membrane.  

1.4 APPLICABLE PUBLICATIONS  

A. The publications listed below form a part of this specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only.  

B. Federal Specifications (Fed. Spec.):  

A-A-59617...............Unions, Brass or Bronze Threaded, Pipe 

Connections and Solder-Joint Tube Connections 
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C. American National Standards Institute (ANSI):  

American Society of Mechanical Engineers (ASME): (Copyrighted Society) 

A13.1-(2007) ...........Scheme for Identification of Piping Systems 

B16.3-(2006)............Malleable Iron Threaded Fittings: Classes 150 

and 300 ANSI/ASME 

B16.9-2007..............Factory-Made Wrought Steel Buttwelding Fittings 

ANSI/ASME 

B16.11-2009.............Forged Steel Fittings, Socket-Welding and 

Threaded ANSI/ASME  

B16.15-2006.............Cast Copper Alloy Threaded Fittings: Classes 

125 and 250 ANSI/ASME 

B31.8-2010 .............Gas Transmission and Distribution Piping 

Systems ANSI/ASME 

D. American Society for Testing and Materials (ASTM): 

A47-99(2009) ...........Standard Specification for Ferritic Malleable 

Iron Castings  

A53-10..................Standard Specification for Pipe, Steel, Black 

And Hot-Dipped, Zinc-coated Welded and Seamless 

A183-09.................Standard Specification for Carbon Steel Track 

Bolts and Nuts 

A536-09.................Standard Specification for Ductile Iron 

Castings 

A733-03(2009)e1.........Standard Specification for Welded and Seamless 

Carbon Steel and Austenitic Stainless Steel 

Pipe Nipples 

B687-99(2005)e1.........Standard Specification for Brass, Copper, and 

Chromium-Plated Pipe Nipples 

E. National Fire Protection Association (NFPA):  

54-2009 ................National Fuel Gas Code  

F. International Code Council 

IPC 2009 ...............International Plumbing Code 

IFGC 2009...............International Fuel Gas Code 

G. International Association of Plumbing and Mechanical Officials (IAPMO): 

Uniform Plumbing Code – 2009 

IS6-06..................Installation Standard 
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H. Manufacturers Standardization Society of the Valve and Fittings 

Industry, Inc. (MSS): 

SP-72-2010 .............Ball Valves with Flanged or Butt-Welding For 

General Service 

SP-110-2010.............Ball Valve Threaded, Socket-Welding, Solder 

Joint, Grooved and Flared Ends 

1.5 SYSTEM PRESSURE 

 Natural gas systems // unless otherwise noted // are designed and 

materials and equipment selected to prevent failure under gas pressure 

of _________ kPa (__2__ psi) // entering government property // kPa   

___ (.8__ psi) at downstream side of pressure regulator //. 

PART 2 - PRODUCTS  

2.1 FUEL GAS SERVICE CONNECTIONS TO BUILDING  

A. From inside face of exterior wall to a distance of approximately 1500 

mm (5 feet) outside of building, use coated piping.  

B. Pipe: Black steel, ASTM A53, Schedule 40. Shop-applied pipe coating 

shall be one of the following types:  

1. Coal Tar Enamel Coating: Exterior of pipe and fittings shall be 

cleaned, primed with Type B primer and coated with hot-applied coal 

tar enamel with bonded layer of felt wrap in accordance with AWWA 

C203. Asbestos felt shall not be used; felt material shall be 

fibrous glass mat as specified in Appendix Section A2.1 of AWWA 

C203.  

2. Adhesive-thermoplastic Resin Coating: Fed. Spec. L-C-530, Type I  

3. Thermosetting Epoxy Coating: Fed. Spec. L-C-530, Type II 

4. Field-applied plastic tape material used on pipe joints and for 

repairing damaged areas of shop-applied coatings, Fed. Spec. L-T-

1512, Type I, 10 mils nominal thickness for pipe joints, and Type 

II, 20 mils nominal thickness for coating repairs.  

C. Holiday Inspections: Procedure for holiday inspection: Holiday 

Inspection shall be conducted on all coatings to determine the presence 

and number of discontinuities in those coatings referenced in 2.6/B - 

1, 2, 3, and 4 using a Tinker & Rasor model AP/W Holiday Detector. 

Holiday inspection shall be performed in a manner spelled out in the 

Tinker & Rasor operating instructions and at a voltage level 

recommended by the coating manufacturer or applicable NACE 

International Standard such as RPO 274-93 or RPO 490-90 in the case 
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thermosetting epoxy coating. Holiday Detectors shall be calibrated and 

supplied with a certificate of calibration from the factory. A 

calibration of the Holiday Detector shall be performed once every 6 

months to verify output voltages are true and correct. 

D. Fittings:  

1. Butt weld fittings, wrought steel, ANSI B16.9.  

2. Socket weld and threaded fittings forged steel, ANSI B16.11. 

3. Grooved End: Ductile iron (ASTM A536, Grade 65-45-12), malleable 

iron (ASTM A47, Grade 32510), or steel (ASTM A53, Type F or Type E 

or S, Grade B).  

E. Joints: Welded, ANSI B31.8.  

2.2 FUEL GAS PIPING  

A. Pipe: Black steel, ASTM A53, Schedule 40.  

B. Nipples: Steel, ASTM A733, Schedule 40.  

C. Fittings:  

1. Sizes 50 mm (2 inch) under ANSI B 16.3 threaded malleable iron. 

2. Over 50 mm (2 inch) and up to 100 mm (4 inch) ANSI B16.11 socket 

welded. 

3. Over 100 mm (4 inch) ANSI 16.9 butt welded. 

D. Joints: Provide welded or threaded joints.  

2.3 EXPOSED FUEL GAS PIPING  

A. Finished Room: Use full iron pipe size chrome plated brass piping for 

exposed fuel gas piping connecting fixtures, casework, cabinets, 

equipment and reagent racks when not concealed by apron including those 

furnished by the Government or specified in other sections.  

1. Pipe: Fed. Spec. WW-P-351, standard weight  

2. Fittings: ANSI B16.15 cast bronze threaded fittings with chrome 

finish, (125 and 250).  

3. Nipples: ASTM B 687, Chromium-plated.  

4. Unions: 50 mm (2 inches and smaller) Mss SP-72, SP-110, Brass or 

Bronze threaded with chrome finish. Unions 65 mm (2-1/2 inches) and 

larger shall be flange type with approved gaskets.  

5. Valves: Mss SP-72, SP-110, Brass or bronze with chrome finish.  

B. Unfinished Rooms, Mechanical Rooms and Kitchens: Chrome-plated brass 

piping is not required. Paint piping systems as specified in Section 09 

91 00, PAINTING  
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2.4 VALVES 

A. Ball Valve:  Bronze body, rated for 1025 kPA at 185ºC (150 psi at 

365ºF), 1725 kPa at 121ºC (250 psi at 250ºF), reinforced TFE seat, stem 

seal and thrust washer; end entry, threaded ends, UL-listed for natural 

or LP gas shut off service when used on those services. 

B. Gas Vent Cocks:  Type 701: Bronze body, tee handle, rated for 205 kPa 

at 38ºC (30 psi at 100ºF), ground plug, rated for tight shut-off on 

fuel gas service.     

2.5 WATERPROOFING  

A. Provide at points where pipes pass through membrane waterproofed floors 

or walls in contact with earth.  

B. Floors: Provide cast iron stack sleeve with flashing device and a 

underdeck clamp. After stack is passed through sleeve, provide a 

waterproofed caulked joint at top hub.  

C. Walls: See detail shown on drawings.  

2.6 STRAINERS  

A. Provide on high pressure side of pressure reducing valves, on inlet 

side of indicating and control instruments and equipment subject to 

sediment damage and where shown on drawings. Strainer element shall be 

removable without disconnection of piping.  

B. Gas Lines: "Y" type with removable mesh lined brass strainer sleeve.  

C. Body: Smaller than 80 mm (3 inches), brass or bronze; 80 mm (3 inches) 

and larger, cast iron or semi-steel.  

2.7 DIELECTRIC FITTINGS  

 Provide dielectric couplings or unions between ferrous and non-ferrous 

pipe.  

2.8 GAS EQUIPMENT CONNECTORS  

 Flexible connectors with teflon core, interlocked galvanized steel 

protective casing, AGA certified design. 

PART 3 - EXECUTION  

3.1 INSTALLATION  

A. General: Comply with the International Fuel Gas Code and the following:  

1. Install branch piping for fuel gas and connect to all fixtures, 

valves, cocks, outlets, casework, cabinets and equipment, including 

those furnished by the Government or specified in other sections.  

2. Pipe shall be round and straight. Cutting shall be done with proper 

tools. Pipe, shall be reamed to full size after cutting.  
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3. All pipe runs shall be laid out to avoid interference with other 

work.  

4. Install valves with stem in horizontal position whenever possible. 

All valves shall be easily accessible.  

5. Install union and shut-off valve on pressure piping at connections 

to equipment. 

6. Pipe Hangers, Supports and Accessories: 

a. All piping shall be supported per the International Fuel Gas 

Code, Chapter No. 4. 

b. Shop Painting and Plating: Hangers, supports, rods, inserts and 

accessories used for Pipe supports shall be shop coated with red 

lead or zinc Chromate primer paint.  Electroplated copper hanger 

rods, hangers and accessories may be used with copper tubing. 

c. Floor, Wall and Ceiling Plates, Supports, Hangers: 

1) Solid or split unplated cast iron, chrome plated in finished 

areas. 

2) All plates shall be provided with set screws. 

3) Pipe Hangers: Height adjustable clevis type. 

4) Adjustable Floor Rests and Base Flanges: Steel. 

5) Concrete Inserts: "Universal" or continuous slotted type. 

6) Hanger Rods: Mild, low carbon steel, fully threaded or 

Threaded at each end  with two removable nuts at each end for 

positioning rod and hanger and locking each in place. 

7) Riser Clamps: Malleable iron or steel. 

8) Rollers: Cast iron. 

9) Self-drilling type expansion shields shall be "Phillips" type, 

with case hardened steel expander plugs. 

10) Miscellaneous Materials: As specified, required, directed or 

as noted on the drawings for proper installation of hangers, 

supports and accessories.  

7. Install cast chrome plated escutcheon with set screw at each wall, 

floor and ceiling penetration in exposed finished locations and 

within cabinets and millwork. 

8. Penetrations: 

a. Fire Stopping: Where pipes pass through fire partitions, fire 

walls, smoke partitions, or floors, install a fire stop that 

provides an effective barrier against the spread of fire, smoke 
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and gases as specified in Section 07 84 00, FIRESTOPPING. 

Completely fill and seal clearances between piping and openings 

with the fire stopping materials.  

b. Waterproofing: At floor penetrations, completely seal clearances 

around the pipe and make watertight with sealant as specified in 

Section 07 92 00, JOINT SEALANTS. 

B. Piping shall conform to the following:  

1. Fuel Gas:  

a. Entire fuel gas piping installation shall be in accordance with 

requirements of NFPA 54.  

b. Provide fuel gas piping with plugged drip pockets at low points.  

3.2 CLEANING OF SYSTEM AFTER INSTALLATION 

 Clean all piping systems to remove all dirt, coatings and debris.   

Remove all valves, controls etc., and reinstall after piping system has 

been cleaned. 

3.3 TESTS  

A. General: Test system either in its entirety or in sections after system 

is installed or cleaned.  

B. Test shall be made in accordance with Section 406 of the International 

Fuel Gas Code.  The system shall be tested at // a minimum of 1.5 times 

maximum working pressure, but not less than 3 psig (20 kPa) gage) /// 

100 psig (690 kPa).  

3.4 COMMISSIONING  

A. Provide commissioning documentation in accordance with the requirements 

of Section 23 08 00 – COMMISSIONING OF HVAC SYSTEMS for all inspection, 

start up, and contractor testing required above and required by the 

System Readiness Checklist provided by the Commissioning Agent. 

- - - E N D - - - 
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SECTION 23 21 13 
HYDRONIC PIPING 

PART 1 - GENERAL  

1.1 DESCRIPTION  

A. Water piping to connect HVAC equipment, including the following:  

1. Chilled water, heating hot water and drain piping.  

2. Extension of domestic water make-up piping.  

3. Geothermal heat pump system piping. 

1.2 RELATED WORK  

A. Section 01 00 00, GENERAL REQUIREMENTS. 

B. Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES. 

C. Section 03 30 00, CAST-IN-PLACE CONCRETE.  

D. Section 23 05 11, COMMON WORK RESULTS FOR HVAC: General mechanical 

requirements and items, which are common to more than one section of 

Division 23. 

E. Section 23 21 23, HYDRONIC PUMPS: Pumps. 

F. Section 23 07 11, HVAC INSULATION: Piping insulation. 

G. Section 23 25 00, HVAC WATER TREATMENT: Water treatment for closed 

systems. 

H. Section 23 82 00, CONVECTION HEATING AND COOLING UNITS: VAV and CV 

units, and radiant ceiling panels. 

I. Section 23 09 23, DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC: Temperature 

and pressure sensors and valve operators. 

1.3 QUALITY ASSURANCE  

A. Section 23 05 11, COMMON WORK RESULTS FOR HVAC, which includes welding 

qualifications.  

B. Submit prior to welding of steel piping a certificate of Welder’s 

certification. The certificate shall be current and not more than one 

year old. 

C. Manufacturers Training Service: The Contractor shall obtain the 

services of an independent trained representative of the preinsulated 

chilled water pipe system manufacturer to instruct contractor's work 

force in installation procedures for all preinsulated, prefabricated 

systems. 
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D. On Site Supervision of Underground Preinsulated Chilled Water Piping 

Installation:  

1. Provide services of a factory trained representative of the pipe 

manufacturer for a minimum of three days, to include pre 

installation, installation and testing periods.  

2. Representative's daily written reports to the Resident Engineer: 

Present the original of each report on the day it is prepared and 

forward a copy to the manufacturer's main office. The report shall 

be signed by the manufacturer's representative. The report shall 

state whether or not the condition and quality of the materials used 

and the installation of the system is in accordance with the plans, 

specifications, and published standards of the manufacturer, and is 

satisfactory in all respects. If anything connected with the 

installation is unsatisfactory, the report shall state that 

corrective action has been taken or shall contain the manufacturer's 

recommendations for corrective action. The report shall cover any 

condition that could result in an unsatisfactory installation. The 

representative shall take prompt action to return to the factory all 

damaged and defective material, and shall order prompt replacement 

of such material. 

1.4 SUBMITTALS  

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT 

DATA, AND SAMPLES. 

B. Manufacturer's Literature and Data:  

1. Pipe and equipment supports.   

2. Pipe and tubing, with specification, class or type, and schedule.  

3. Pipe fittings, including miscellaneous adapters and special 

fittings.  

4. Flanges, gaskets and bolting.  

5. Valves of all types.  

6. Strainers.  

7. Flexible connectors for water service.  

8. Pipe alignment guides.  

9. Expansion compensators.  

10. All specified hydronic system components.  

11. Water flow measuring devices.  

12. Gages.  
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13. Thermometers and test wells.  

C. Manufacturer's certified data report, Form No. U-1, for ASME pressure 

vessels:  

1. Convertors.  

2. Air separators.  

3. Expansion tanks. 

4. Buffer tanks.  

D. Manufacturer's certificates for underground preinsulated chilled water 

piping:  

1. That the field representative for the factory insulated pipe 

installation is technically qualified and experienced in 

installation of the manufacturer's system and is qualified to 

provide the required site reports.  

2. Upon completion of the work and before final acceptance, the 

Contractor shall deliver a notarized statement, signed by a 

principal officer of both the manufacturing firm and the contracting 

firm, stating that the installation is satisfactory and in 

accordance with the plans, specifications, and manufacturer's 

standards.  

E. Submit prior to welding of steel piping a certificate of Welder’s 

certification. The certificate shall be current and not more than one 

year old.  

F. Calculations for thrust blocking for underground preinsulated piping. 

G. Coordination Drawings: Refer to Article, SUBMITTALS of Section 23 05 

11, COMMON WORK RESULTS FOR HVAC.  

H. As-Built Piping Diagrams: Provide drawing as follows for chilled water 

and heating hot water system and other piping systems and equipment.   

1. One wall-mounted stick file with complete set of prints. Mount stick 

file in the chiller plant or control room along with control diagram 

stick file. 

2. One complete set of reproducible drawings.  

3. One complete set of drawings in electronic format (Autocad, pdf, or 

other approved format). 

1.5 APPLICABLE PUBLICATIONS  

A. The publications listed below form a part of this specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only.  
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B. American Society of Mechanical Engineers (ASME):  

B1.20.1-83..............Pipe Threads, General Purpose (Inch) 

B16.1-98................Cast Iron Pipe Flanges and Flanged Fittings  

B16.3-98................Malleable Iron Threaded Fittings 

B16.4-98................Gray Iron Threaded Fittings  

B16.5-03................Pipe Flanges and Flanged Fittings 

B16.9-03................Factory-Made Wrought Buttwelding Fittings  

B16.11-05...............Forged Fittings, Socket-Welding and Threaded  

B16.14-91...............Ferrous Pipe Plugs, Bushings, and Locknuts with 

Pipe Threads  

B16.22-01...............Wrought Copper and Copper Alloy Solder-Joint 

Pressure Fittings  

B16.23-02...............Cast Copper Alloy Solder Joint Drainage 

Fittings  

B16.24-01...............Cast Copper Alloy Pipe Flanges and Flanged 

Fittings, Class 150, 300, 400, 600, 900, 1500 

and 2500  

B16.39-98...............Malleable Iron Threaded Pipe Unions, Classes 

150, 250, and 300  

B16.42-98...............Ductile Iron Pipe Flanges and Flanged Fittings: 

Classes 150 and 300 

B31.1-01................Power Piping 

B31.9-04................Building Services Piping 

B40.100-05..............Pressure Gauges and Gauge Attachments  

C. American National Standards Institute, Inc. (ANSI):  

B16.1 00................Cast Iron Pipe Flanges and Flanged Fittings, 

Class 25, 125 and 250  

B16.3 00................Malleable Iron Threaded Fittings Classes 150 

and 300  

B16.5 03................Pipe Flanges and Flanged Fittings NPS ½ through 

NPS 24 

B16.9 03................Factory Made Wrought Butt Welding Fittings  

B16.11 01...............Forged Fittings, Socket Welding and Threaded  

B16.14 91...............Ferrous Pipe Plugs, Bushings and Locknuts with 

Pipe Threads 

B16.18-01...............Cast Copper Alloy Solder joint Pressure 

fittings  
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B16.22 00...............Wrought Copper and Bronze Solder Joint Pressure 

Fittings  

B16.24 01...............Cast Copper Alloy Pipe Fittings and Flanged 

Fittings: Class 150, 300, 400, 600, 900, 1500 

and 2500  

B31.1 01................Power Piping 

D. American Society for Testing and Materials (ASTM):  

A47/A47M-99 (2004)......Ferritic Malleable Iron Castings  

A53/A53M-06.............Standard Specification for Pipe, Steel, Black 

and Hot-Dipped, Zinc-Coated, Welded and 

Seamless  

A106/A106M-06...........Standard Specification for Seamless Carbon 

Steel Pipe for High-Temperature Service 

A126-04.................Standard Specification for Gray Iron Castings 

for Valves, Flanges, and Pipe Fittings  

A181/A181M-01...........Standard Specification for Carbon Steel 

Forgings, for General-Purpose Piping  

A183-03 ................ Standard Specification for Carbon Steel Track 

Bolts and Nuts  

A216/A216M-04 .......... Standard Specification for Steel Castings, 

Carbon, Suitable for Fusion Welding, for High 

Temperature Service  

A234/A234M 04 .......... Piping Fittings of Wrought Carbon Steel and 

Alloy Steel for Moderate and High Temperature 

Service  

A307-04 ................ Standard Specification for Carbon Steel Bolts 

and Studs, 60,000 PSI Tensile Strength 

A536-84 (2004) ......... Standard Specification for Ductile Iron Castings  

A 615/A 615M-04 ........ Deformed and Plain Carbon Steel Bars for 

Concrete Reinforcement 

A653/A 653M-04 ......... Steel Sheet, Zinc-Coated (Galvanized) or Zinc-

Iron Alloy Coated (Galvannealed) By the Hot-Dip 

Process 

B32-04 ................. Standard Specification for Solder Metal  

B61-02 ................. Standard Specification for Steam or Valve Bronze 

Castings  
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B62-02 ................. Standard Specification for Composition Bronze or 

Ounce Metal Castings  

B88-03 ................. Standard Specification for Seamless Copper Water 

Tube  

B209 04 ................ Aluminum and Aluminum Alloy Sheet and Plate  

C177 97  ............... Standard Test Method for Steady State Heat Flux 

Measurements and Thermal Transmission Properties 

by Means of the Guarded Hot Plate Apparatus  

E. American Welding Society (AWS):  

A5.8/A5.8M-04...........Specification for Filler Metals for Brazing and 

Braze Welding 

B2.1-02.................Standard Welding Procedure Specification 

F. Copper Development Association, Inc. (CDA):  

CDA A4015-95............Copper Tube Handbook 

G. Expansion Joint Manufacturer’s Association, Inc. (EJMA): 

EMJA-2003...............Expansion Joint Manufacturer’s Association 

Standards, Eighth Edition 

H. Manufacturers Standardization Society (MSS) of the Valve and Fitting 

Industry, Inc.:  

SP-67-02a...............Butterfly Valves  

SP-70-06................Gray Iron Gate Valves, Flanged and Threaded 

Ends  

SP-71-05................Gray Iron Swing Check Valves, Flanged and 

Threaded Ends 

SP-72-99................Ball Valves with Flanged or Butt-Welding Ends 

for General Service  

SP-78-05................Cast Iron Plug Valves, Flanged and Threaded 

Ends  

SP-80-03................Bronze Gate, Globe, Angle and Check Valves  

SP-85-02................Cast Iron Globe and Angle Valves, Flanged and 

Threaded Ends 

I. Tubular Exchanger Manufacturers Association: TEMA 8th Edition, 2000  

J. Sheet Metal and Air Conditioning Contractors National Association 

(SMACNA): 

HVAC Duct Construction Standards, 2nd Edition   1997 
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PART 2 - PRODUCTS 

2.1 PIPE AND EQUIPMENT SUPPORTS, PIPE SLEEVES, AND WALL AND CEILING PLATES  

Provide in accordance with Section 23 05 11, COMMON WORK RESULTS FOR 

HVAC AND STEAM GENERATION.  

2.2 PIPE AND TUBING  

A. Chilled Water (above ground), Heating Hot Water, Interior Heat Pump 

System, and Vent Piping:  

1. Steel: ASTM A53 Grade B, seamless or ERW, Schedule 40. 

2. Copper water tube option: ASTM B88, Type K or L, hard drawn.  

B. Extension of Domestic Water Make-up Piping: ASTM B88, Type K or L, hard 

drawn copper tubing.  

C. Cooling Coil Condensate Drain Piping:  

1. From air handling units: Copper water tube, ASTM B88, Type M, or 

schedule 80 flame retardant polypropylene plastic.  

D. Chemical Feed Piping for Condenser Water Treatment: Chlorinated 

polyvinyl chloride (CPVC), Schedule 80, ASTM F441.  

E. Pipe supports, including insulation shields, for above ground piping: 

Section 23 05 11, COMMON WORK RESULTS FOR HVAC. 

2.3 FITTINGS FOR STEEL PIPE  

A. 65 mm (2-1/2 inches) and Larger: Welded or flanged joints. Mechanical 

couplings and fittings are optional for water piping only.  

1. Butt welding fittings: ASME B16.9 with same wall thickness as 

connecting piping. Elbows shall be long radius type, unless 

otherwise noted.  

2. Welding flanges and bolting: ASME B16.5: 

a. Water service: Weld neck or slip-on, plain face, with 6 mm (1/8 

inch) thick full face neoprene gasket suitable for 104 degrees C 

(220 degrees F).  

1) Contractor's option: Convoluted, cold formed 150 pound steel 

flanges, with teflon gaskets, may be used for water service.  

b. Flange bolting: Carbon steel machine bolts or studs and nuts, 

ASTM A307, Grade B.  

B. 50 mm (2 inches) and Smaller: Screwed or welded. Mechanical couplings 

are optional for water piping only.  

1. Butt welding: ASME B16.9 with same wall thickness as connecting 

piping. 

2. Forged steel, socket welding or threaded: ASME B16.11.  
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3. Screwed: 150 pound malleable iron, ASME B16.3. 125 pound cast iron, 

ASME B16.4, may be used in lieu of malleable iron. Bushing reduction 

of a single pipe size, or use of close nipples, is not acceptable.  

4. Unions: ASME B16.39.  

5. Water hose connection adapter: Brass, pipe thread to 20 mm (3/4 

inch) garden hose thread, with hose cap nut.  

C. Welded Branch and Tap Connections: Forged steel weldolets, or 

branchlets and threadolets may be used for branch connections up to one 

pipe size smaller than the main. Forged steel half-couplings, ASME 

B16.11 may be used for drain, vent and gage connections.  

D. Mechanical Pipe Couplings and Fittings: May be used, with cut or roll 

grooved pipe, in water service up to 110 degrees C (230 degrees F) in 

lieu of welded, screwed or flanged connections.  

1. Grooved mechanical couplings: Malleable iron, ASTM A47 or ductile 

iron, ASTM A536, fabricated in two or more parts, securely held 

together by two or more track-head, square, or oval-neck bolts, ASTM 

A183.  

2. Gaskets: Rubber product recommended by the coupling manufacturer for 

the intended service.  

3. Grooved end fittings: Malleable iron, ASTM A47; ductile iron, ASTM 

A536; or steel, ASTM A53 or A106, designed to accept grooved 

mechanical couplings. Tap-in type branch connections are acceptable.  

2.4 FITTINGS FOR COPPER TUBING  

A. Solder Joint:  

1. Joints shall be made up in accordance with recommended practices of 

the materials applied. Apply 95/5 tin and antimony on all copper 

piping. 

2. Mechanically formed tee connection in water and drain piping: Form 

mechanically extracted collars in a continuous operation by drilling 

pilot hole and drawing out tube surface to form collar, having a 

height of not less than three times the thickness of tube wall. 

Adjustable collaring device shall insure proper tolerance and 

complete uniformity of the joint. Notch and dimple joining branch 

tube in a single process to provide free flow where the branch tube 

penetrates the fitting.  

B. Bronze Flanges and Flanged Fittings: ASME B16.24.  
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2.5 DIELECTRIC FITTINGS  

A. Provide where copper tubing and ferrous metal pipe are joined.  

B. 50 mm (2 inches) and Smaller: Threaded dielectric union, ASME B16.39.  

C. 65 mm (2 1/2 inches) and Larger: Flange union with dielectric gasket 

and bolt sleeves, ASME B16.42.  

D. Temperature Rating, 99 degrees C (210 degrees F).  

2.6 SCREWED JOINTS  

A. Pipe Thread: ANSI B1.20.  

B. Lubricant or Sealant: Oil and graphite or other compound approved for 

the intended service.  

2.7 VALVES  

A. Asbestos packing is not acceptable.  

B. All valves of the same type shall be products of a single manufacturer. 

Provide gate and globe valves with packing that can be replaced with 

the valve under full working pressure.  

C. Provide chain operators for valves 100 mm (4 inches) and larger when 

the centerline is located 2400 mm (8 feet) or more above the floor or 

operating platform.  

D. Gate Valves:  

1. 50 mm (2 inches) and smaller: MSS-SP80, Bronze, 1034 kPa (150 lb.), 

wedge disc, rising stem, union bonnet.  

2. 65 mm (2 1/2 inches) and larger: Flanged, outside screw and yoke.  

a. MSS-SP 70, iron body, bronze mounted, 861 kPa (125 psig) wedge 

disc.  

E. Globe, Angle and Swing Check Valves:  

1. 50 mm (2 inches) and smaller: MSS-SP 80, bronze, 1034 kPa (150 lb.) 

Globe and angle valves shall be union bonnet with metal plug type 

disc.  

2. 65 mm (2 1/2 inches) and larger: 861 kPa (125 psig), flanged, iron 

body, bronze trim, MSS-SP-85 for globe valves and MSS-SP-71 for 

check valves. 

F. Non-Slam or Silent Check Valve: Spring loaded double disc swing check 

or internally guided flat disc lift type check for bubble tight 

shut-off. Provide where check valves are shown in chilled water and hot 

water piping. Check valves incorporating a balancing feature may be 

used.  
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1. Body: Cast iron, ASTM A126, Class B, or steel, ASTM A216, Class WCB, 

or ductile iron, ASTM 536, flanged, grooved, or wafer type.  

2. Seat, disc and spring: 18-8 stainless steel, or bronze, ASTM B62. 

Seats may be elastomer material.  

G. Butterfly Valves: May be used in lieu of gate valves in water service 

except for direct buried pipe. Provide stem extension to allow 50 mm (2 

inches) of pipe insulation without interfering with valve operation.  

1. MSS-SP 67, flange lug type (for end of line service) or grooved end 

rated 1205 kPa (175 psig) working pressure at 93 degrees C (200 

degrees F).  

a. Body: Cast iron, ASTM A126, Class B. Malleable iron, ASTM A47 

electro-plated, or ductile iron, ASTM A536, Grade 65-45-12 

electro-plated.  

b. Trim: Bronze, aluminum bronze, or 300 series stainless steel 

disc, bronze bearings, 316 stainless steel shaft and 

manufacturer's recommended resilient seat. Resilient seat shall 

be field replaceable, and fully line the body to completely 

isolate the body from the product. A phosphate coated steel shaft 

or stem is acceptable, if the stem is completely isolated from 

the product.  

c. Actuators: Field interchangeable. Valves for balancing service 

shall have adjustable memory stop to limit open position.  

1) Valves 150 mm (6 inches) and smaller: Lever actuator with 

minimum of seven locking positions, except where chain wheel 

is required.  

2) Valves 200 mm (8 inches) and larger: Enclosed worm gear with 

handwheel, and where required, chain-wheel operator.  

H. Ball Valves: Brass or bronze body with chrome-plated ball with full 

port and Teflon seat at 4140 kPa (600 psig) working pressure rating. 

Screwed or solder connections. Provide stem extension to allow 

operation without interfering with pipe insulation. 

I. Water Flow Balancing Valves: For flow regulation and shut-off. Valves 

shall be line size rather than reduced to control valve size and be one 

of the following types.  

1. Butterfly valve as specified herein with memory stop.  
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2. Eccentric plug valve: Iron body, bronze or nickel-plated iron plug, 

bronze bearings, adjustable memory stop, operating lever, rated 861 

kPa (125 psig) and 121 degrees C (250 degrees F).  

J. Circuit Setter Valve: A dual purpose flow balancing valve and 

adjustable flow meter, with bronze or cast iron body, calibrated 

position pointer, valved pressure taps or quick disconnects with 

integral check valves and preformed polyurethane insulating enclosure. 

Provide a readout kit including flow meter, readout probes, hoses, flow 

charts or calculator, and carrying case.  

2.8 WATER FLOW MEASURING DEVICES  

A. Minimum overall accuracy plus or minus three percent over a range of 70 

to 110 percent of design flow. Select devices for not less than 110 

percent of design flow rate.  

B. Flow Measurement/Balance Valves: A system comprised of two valves of 

bronze and stainless steel metallurgy designed for 1205 kPa (175 psig) 

pressure at 121 degrees C (250 degrees F), with thermal insulation 

sleeve.  

1. Measurement and shut-off valve: An on/off ball valve with and dual 

quick connect valves with integral check valves and color coded 

safety caps for pressure/temperature readout.  

2. A butterfly balancing valve as specified herein, with memory stop 

and quick connect valve for pressure/temperature readout. 

C. Flow Measuring Device Identification:  

1. Metal tag attached by chain to the device.  

2. Include meter or equipment number, manufacturer's name, meter model, 

flow rate factor and design flow rate in l/m (gpm).  

D. Portable Water Flow Indicating Meters:  

1. Minimum 150 mm (6 inch) diameter dial, forged brass body, 

beryllium-copper bellows, designed for 1205 kPa (175 psig) working 

pressure at 121 degrees C (250 degrees F).  

2. Bleed and equalizing valves.  

3. Vent and drain hose and two 3000 mm (10 feet) lengths of hose with 

quick disconnect connections.  

4. Factory fabricated carrying case with hose compartment and a bound 

set of capacity curves showing flow rate versus pressure 

differential.  
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5. Provide one portable meter for each range of differential pressure 

required for the installed flow devices. 

2.9 STRAINERS  

A. Y Type. Tee type is acceptable for water service.  

B. Screens: Bronze, monel metal or 18-8 stainless steel, free area not 

less than 2-1/2 times pipe area, with perforations as follows: 1.1 mm 

(0.045 inch) diameter perforations.  

1. 100 mm (4 inches) and larger: 3.2 mm (0.125 inch) diameter 

perforations.  

C. Suction Diffusers: Specified in Section 23 21 23, HYDRONIC PUMPS. 

2.10 FLEXIBLE CONNECTORS FOR WATER SERVICE  

A. Flanged Spool Connector: 

1. Single arch or multiple arch type. Tube and cover shall be 

constructed of chlorobutyl elastomer with full faced integral 

flanges to provide a tight seal without gaskets. Connectors shall be 

internally reinforced with high strength synthetic fibers 

impregnated with rubber or synthetic compounds as recommended by 

connector manufacturer, and steel reinforcing rings. 

2. Working pressures and temperatures shall be as follows: 

a. Connector sizes 50 mm to 100 mm (2 inches to 4 inches), 1137 kPa 

(165psig) at 121 degrees C (250 degrees F). 

b. Connector sizes 125 mm to 300 mm (5 inches to 12 inches), 965 kPa 

(140 psig) at 121 degrees C (250 degrees F). 

3. Provide ductile iron retaining rings and control units. 

B. Mechanical Pipe Couplings: 

See other fittings specified under Part 2, PRODUCTS. 

2.11 EXPANSION JOINTS  

A. Expansion Compensators:  

1. Corrugated bellows, externally pressurized, stainless steel or 

bronze.  

2. Internal guides and anti-torque devices.  

3. Threaded ends.  

4. External shroud.  

5. Conform to standards of EJMA.  

B. Expansion Joint Identification: Provide stamped brass or stainless 

steel nameplate on each expansion joint listing the manufacturer, the 

allowable movement, flow direction, design pressure and temperature, 
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date of manufacture, and identifying the expansion joint by the 

identification number on the contract drawings. 

C. Guides: Provide factory-built guides along the pipe line to permit 

axial movement only and to restrain lateral and angular movement. 

Guides must be designed to withstand a minimum of 15 percent of the 

axial force which will be imposed on the expansion joints and anchors. 

Field-built guides may be used if detailed on the contract drawings. 

2.12 HYDRONIC SYSTEM COMPONENTS  

A. Convertor: Shell and tube type, U-bend removable tube bundle, steam in 

shell, water in tubes, equipped with support cradles.  

1. Maximum tube velocity: 2.3 m/s (7.5 feet per second).  

2. Tube fouling factor: TEMA Standards, but not less than 0.001. 

3. Materials:  

a. Shell: Steel.  

b. Tube sheet and tube supports: Steel or brass.  

c. Tubes: 20 mm (3/4 inch) OD copper.  

d. Head or bonnet: Cast iron or steel.  

4. Construction: In accordance with ASME Pressure Vessel Code for 861 

kPa (125 psig) working pressure for shell and tubes. Provide 

manufacturer's certified data report, Form No. U-1.  

B. Optional Heat Transfer Package: In lieu of field erected individual 

components, the Contractor may provide a factory or shop assembled 

package of converters, pumps, and other components supported on a 

welded steel frame. 

C. Air Purger: Cast iron or fabricated steel, 861 kPa (125 psig) water 

working pressure, for in-line installation.  

D. Tangential Air Separator: ASME Pressure Vessel Code construction for 

861 kPa (125 psig) working pressure, flanged tangential inlet and 

outlet connection, internal perforated stainless steel air collector 

tube designed to direct released air into expansion tank, bottom 

blowdown connection. Provide Form No. U-1. If scheduled on the 

drawings, provide a removable stainless steel strainer element having 5 

mm (3/16 inch) perforations and free area of not less than five times 

the cross-sectional area of connecting piping.  

E. Diaphragm Type Pre-Pressurized Expansion Tank: ASME Pressure Vessel 

Code construction for 861 kPa (125 psig) working pressure, welded steel 

shell, rust-proof coated, with a flexible elastomeric diaphragm 
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suitable for a maximum operating temperature of 116 degrees C (240 

degrees F). Provide Form No. U-1. Tank shall be equipped with system 

connection, drain connection, standard air fill valve and be factory 

pre-charged to a minimum of 83 kPa (12 psig).  

F. Pressure Reducing Valve (Water): Diaphragm or bellows operated, spring 

loaded type, with minimum adjustable range of 28 kPa (4 psig) above and 

below set point. Bronze, brass or iron body and bronze, brass or 

stainless steel trim, rated 861 kPa (125 psig) working pressure at 107 

degrees C (225 degrees F).  

G. Pressure Relief Valve: Bronze or iron body and bronze or stainless 

steel trim, with testing lever. Comply with ASME Code for Pressure 

Vessels, Section 8, and bear ASME stamp.  

H. Automatic Air Vent Valves (where shown): Cast iron or semi-steel body, 

1034 kPa (150 psig) working pressure, stainless steel float, valve, 

valve seat and mechanism, minimum 15 mm (1/2 inch) water connection and 

6 mm (1/4 inch) air outlet. Pipe air outlet to drain. 

2.13 POT CHEMICAL FEEDERS  

See section 23 25 00, HVAC WATER TREATMENT, Article 2.2, CHEMICAL 

TREATMENT FOR CLOSED LOOP SYSTEMS. 

2.14 GAGES, PRESSURE AND COMPOUND  

A. ASME B40.100, Accuracy Grade 1A, (pressure, vacuum, or compound for 

air, oil or water), initial mid-scale accuracy 1 percent of scale 

(Qualify grade), metal or phenolic case, 115 mm (4-1/2 inches) in 

diameter, 6 mm (1/4 inch) NPT bottom connection, white dial with black 

graduations and pointer, clear glass or acrylic plastic window, 

suitable for board mounting. Provide red "set hand" to indicate normal 

working pressure.  

B. Provide brass lever handle union cock. Provide brass/bronze pressure 

snubber for gages in water service.  

C. Range of Gages: Provide range equal to at least 130 percent of normal 

operating range.  

2.15 PRESSURE/TEMPERATURE TEST PROVISIONS  

A. Pete's Plug: 6 mm (1/4 inch) MPT by 75 mm (3 inches) long, brass body 

and cap, with retained safety cap, nordel self-closing valve cores, 

permanently installed in piping where shown, or in lieu of pressure 

gage test connections shown on the drawings. 
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B. Provide one each of the following test items to the Resident Engineer:  

1. 6 mm (1/4 inch) FPT by 3 mm (1/8 inch) diameter stainless steel 

pressure gage adapter probe for extra-long test plug. PETE'S 500 XL 

is an example.  

2. 90 mm (3-1/2 inch) diameter, one percent accuracy, compound gage, , 

–—100 kPa (30 inches) Hg to 700 kPa (100 psig) range.  

3. 0 - 104 degrees C (220 degrees F) pocket thermometer one-half degree 

accuracy, 25 mm (one inch) dial, 125 mm (5 inch) long stainless 

steel stem, plastic case.  

2.16 THERMOMETERS  

A. Mercury or organic liquid filled type, red or blue column, clear 

plastic window, with 150 mm (6 inch) brass stem, straight, fixed or 

adjustable angle as required for each in reading.  

B.  Case: Chrome plated brass or aluminum with enamel finish.  

C.  Scale: Not less than 225 mm (9 inches), range as described below, two 

degree graduations.  

D. Separable Socket (Well): Brass, extension neck type to clear pipe 

insulation.  

E. Scale ranges may be slightly greater than shown to meet manufacturer's 

standard. Required ranges in degrees C (F):  

 

Chilled Water 0 to 38  
degrees C (32-100 degrees 
F) 

Hot Water -1 to 116 degrees C (30 
to 240 degrees F).  

 

2.17 FIRESTOPPING MATERIAL  

Refer to Section 23 05 11, COMMON WORK RESULTS FOR HVAC. 

2.18 BUFFER TANKS 

A. General:  Provide buffer tank assemblies to reduce heat pump short 

cycling.  Tanks shall be of capacities and arrangements indicated on 

the drawings. 

B. Description:  Tank assembly shall be of Type 316L stainless steel 

construction with R-12 insulation and ABS plastic jacket.  Tanks shall 

include internal baffles, inlet and outlet piping connections, valved 

drain connection and a 3/8 inch capped thermal well.  Maximum working 

pressure shall be 125 psi. 
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2.19 UNDERGROUND GEOTHERMAL SYSTEM PIPE MATERIALS 

A. Geothermal Heat Exchanger (Underground) Closed-Loop Piping:  Acceptable 

pipe material for the underground buried portion of the geothermal heat 

exchanger loop is polyethylene, conforming to the following 

requirements: 

1. General:  All pipe and heat fused materials shall be manufactured 

from a virgin polyethylene extrusion compound material in accordance 

with ASTM D-2513, Sections 4.1 and 4.2.  Pipe shall be manufactured 

to outside diameters, wall thickness, and respective tolerances as 

specified in ASTM D-3035.  Piping, fittings, and accessories shall 

be the Driscopipe 5400 Climate Guard as manufactured by Phillips 

Driscopipe, or approved equal. 

2. Material:  The material shall maintain a 1600 psi Hydrostatic Design 

Basis at 73.4 degrees F per ASTM D-2837, and shall be listed in PPI 

TR4 as a PE3408 piping formulation.  The material shall be a high 

density polyethylene extrusion compound having a cell classification 

of PE355434C with a UV stabilizer of C, D, or E as specified in ASTM 

D-3350 with the following exception:  This material shall exhibit 

zero failures when tested for 192 or more hours under ASTM D-1693, 

condition C, as required in ASTM D-3350. 

3. Dimensions: 

a. Pipe with a diameter less than 3" (nominal) shall be manufactured 

in accordance with ASTM D-3035 with a dimension ratio of 11 (for 

thermal and performance reasons). 

b. Pipe manufactured with a diameter of 3" and greater (nominal) 

shall be manufactured in accordance with ASTM D-3035 with a 

minimum dimension ratio of 13.5.  If the pipe is used in a 

vertical bore application of over 200 ft. it shall be 

manufactured in accordance with ASTM D-3035 with a dimension 

ratio of 11 (for thermal and performance reasons). 

4. Markings:  Sufficient information shall be permanently marked on the 

length of the pipe as defined by the appropriate ASTM pipe standard. 

5. Certification Materials:  Manufacturer shall supply a notarized 

document confirming compliance with the above standards. 

6. Warranty Materials:  Manufacturer shall supply a written warranty of 

25 years covering manufacturing defects in materials and providing 

material replacement and labor allowance. 
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B. Fusion Welded Connections (Polyethylene Pipe): 

1. The only acceptable method for joining buried pipe systems is by a 

heat fusion process. 

2. Polyethylene pipe shall be butt or socket fused in accordance with 

pipe manufacturer's procedures. 

3. Fused transition fittings with re-enforced threads shall be used to 

adapt to black steel, copper or brass valves.  Barbed fittings are 

not permitted in polyethylene pipe. 

PART 3 - EXECUTION  

3.1 GENERAL  

A. The drawings show the general arrangement of pipe and equipment but do 

not show all required fittings and offsets that may be necessary to 

connect pipes to equipment, coils, etc., and to coordinate with other 

trades. Provide all necessary fittings, offsets and pipe runs based on 

field measurements and at no additional cost to the government. 

Coordinate with other trades for space available and relative location 

of HVAC equipment and accessories to be connected on ceiling grid. Pipe 

location on the drawings shall be altered by contractor where necessary 

to avoid interferences and clearance difficulties. 

B. Store materials to avoid excessive exposure to weather or foreign 

materials. Keep inside of piping relatively clean during installation 

and protect open ends when work is not in progress.  

C. Support piping securely. Refer to PART 3, Section 23 05 11, COMMON WORK 

RESULTS FOR HVAC. Install convertors at height sufficient to provide 

gravity flow of condensate to the flash tank and condensate pump.  

D. Install piping generally parallel to walls and column center lines, 

unless shown otherwise on the drawings. Space piping, including 

insulation, to provide 25 mm (one inch) minimum clearance between 

adjacent piping or other surface. Unless shown otherwise, slope drain 

piping down in the direction of flow not less than 25 mm (one inch) in 

12 m (40 feet). Provide eccentric reducers to keep bottom of sloped 

piping flat.  

E. Locate and orient valves to permit proper operation and access for 

maintenance of packing, seat and disc. Generally locate valve stems in 

overhead piping in horizontal position. Provide a union adjacent to one 

end of all threaded end valves. Control valves usually require reducers 

to connect to pipe sizes shown on the drawing. Install butterfly valves 
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with the valve open as recommended by the manufacturer to prevent 

binding of the disc in the seat.  

F. Offset equipment connections to allow valving off for maintenance and 

repair with minimal removal of piping. Provide flexibility in equipment 

connections and branch line take-offs with 3-elbow swing joints where 

noted on the drawings.  

G. Tee water piping runouts or branches into the side of mains or other 

branches. Avoid bull-head tees, which are two return lines entering 

opposite ends of a tee and exiting out the common side.  

H. Provide manual air vent at all piping system high points and drain 

valves at all low points. 

I. Connect piping to equipment as shown on the drawings. Install 

components furnished by others such as:  

1. Water treatment pot feeders.  

2. Flow elements, control valve bodies, flow switches, pressure taps 

with valve, and wells for sensors.  

J. Thermometer Wells: In pipes 65 mm (2-1/2 inches) and smaller increase 

the pipe size to provide free area equal to the upstream pipe area.  

K. Firestopping: Fill openings around uninsulated piping penetrating 

floors or fire walls, with firestop material. For firestopping 

insulated piping refer to Section 23 07 11, HVAC INSULATION.  

L. Where copper piping is connected to steel piping, provide dielectric 

connections. 

3.2 PIPE JOINTS  

A. Welded: Beveling, spacing and other details shall conform to ASME B31.1 

and AWS B2.1. See Welder’s qualification requirements under "Quality 

Assurance" in Section 23 05 11, COMMON WORK RESULTS FOR HVAC.  

B. Screwed: Threads shall conform to ASME B1.20; joint compound shall be 

applied to male threads only and joints made up so no more than three 

threads show. Coat exposed threads on steel pipe with joint compound, 

or red lead paint for corrosion protection.  

C. Mechanical Joint: Pipe grooving shall be in accordance with joint 

manufacturer's specifications. Lubricate gasket exterior including 

lips, pipe ends and housing interiors to prevent pinching the gasket 

during installation. Lubricant shall be as recommended by coupling 

manufacturer. 
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D. 125 Pound Cast Iron Flange (Plain Face): Mating flange shall have 

raised face, if any, removed to avoid overstressing the cast iron 

flange.  

E. Solvent Welded Joints: As recommended by the manufacturer. 

3.3 LEAK TESTING ABOVEGROUND PIPING 

A. Inspect all joints and connections for leaks and workmanship and make 

corrections as necessary, to the satisfaction of the Resident Engineer. 

Tests may be either of those below, or a combination, as approved by 

the Resident Engineer.  

B. An operating test at design pressure, and for hot systems, design 

maximum temperature.  

C. A hydrostatic test at 1.5 times design pressure. For water systems the 

design maximum pressure would usually be the static head, or expansion 

tank maximum pressure, plus pump head. Factory tested equipment 

(convertors, exchangers, coils, etc.) need not be field tested. Isolate 

equipment where necessary to avoid excessive pressure on mechanical 

seals and safety devices.  

3.4 FLUSHING AND CLEANING PIPING SYSTEMS  

A. Water Piping: Clean systems as recommended by the suppliers of 

chemicals specified in Section 23 25 00, HVAC WATER TREATMENT.  

1. Initial flushing: Remove loose dirt, mill scale, metal chips, weld 

beads, rust, and like deleterious substances without damage to any 

system component. Provide temporary piping or hose to bypass coils, 

control valves, exchangers and other factory cleaned equipment 

unless acceptable means of protection are provided and subsequent 

inspection of hide-out areas takes place. Isolate or protect clean 

system components, including pumps and pressure vessels, and remove 

any component which may be damaged. Open all valves, drains, vents 

and strainers at all system levels. Remove plugs, caps, spool 

pieces, and components to facilitate early debris discharge from 

system. Sectionalize system to obtain debris carrying velocity of 

1.8 m/S (6 feet per second), if possible. Connect dead-end supply 

and return headers as necessary. Flush bottoms of risers. Install 

temporary strainers where necessary to protect down-stream 

equipment. Supply and remove flushing water and drainage by various 

type hose, temporary and permanent piping and Contractor's booster 

pumps. Flush until clean as approved by the Resident Engineer.  
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2. Cleaning: Using products supplied in Section 23 25 00, HVAC WATER 

TREATMENT, circulate systems at normal temperature to remove 

adherent organic soil, hydrocarbons, flux, pipe mill varnish, pipe 

joint compounds, iron oxide, and like deleterious substances not 

removed by flushing, without chemical or mechanical damage to any 

system component. Removal of tightly adherent mill scale is not 

required. Keep isolated equipment which is "clean" and where 

dead-end debris accumulation cannot occur. Sectionalize system if 

possible, to circulate at velocities not less than 1.8 m/S (6 feet 

per second). Circulate each section for not less than four hours. 

Blow-down all strainers, or remove and clean as frequently as 

necessary. Drain and prepare for final flushing.  

3. Final Flushing: Return systems to conditions required by initial 

flushing after all cleaning solution has been displaced by clean 

make-up. Flush all dead ends and isolated clean equipment. Gently 

operate all valves to dislodge any debris in valve body by 

throttling velocity. Flush for not less than one hour.  

3.5 WATER TREATMENT  

A. Install water treatment equipment and provide water treatment system 

piping.  

B. Close and fill system as soon as possible after final flushing to 

minimize corrosion.  

C. Charge systems with chemicals specified in Section 23 25 00, HVAC WATER 

TREATMENT.  

D. Utilize this activity, by arrangement with the Resident Engineer, for 

instructing VA operating personnel.  

3.6 OPERATING AND PERFORMANCE TEST AND INSTRUCTION  

A. Refer to PART 3, Section 23 05 11, COMMON WORK RESULTS FOR HVAC. 

B. Adjust red set hand on pressure gages to normal working pressure. 

3.7 UNDERGROUND GEOTHERMAL SYSTEM PIPING INSTALLATION 

A. All work involving the fabrication and installation the geothermal heat 

exchanger loop shall be provided by a Loop Subcontractor directly 

responsible to the Prime Contractor.  The Loop Subcontractor (Drilling 

Contractor), must have a current IGSHPA certification, having completed 

an IGSHPA training course in the fundamentals of design, installation, 

and operation of ground source systems, and having passed the IGSHPA 

certification examination and pipe fusion tests. 
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B. Geothermal heat exchanger fabricators must have completed a heat fusion 

school in which each participant has performed heat fusion procedures 

under direct supervision of a IGSHPA Certified Heat Fusion Technician.  

The Fusion Technician must be thoroughly familiar with heat fusion 

procedures, and have had formal training and testing at a heat fusion 

school under direct supervision of an IGSHPA certified instructor. 

C. Certified pipe fusion technicians shall attend a retaining school every 

three years.  A single failure of a fusion joint will void the 

certification, and the technician must be retested to demonstrate 

satisfactory performance. 

D. Local and State laws and ordinances as they pertain to buried pipe 

systems shall be strictly followed or a variance obtained. 

E. Prior to any excavation, trenching, or drilling, all buried utilities, 

drainage, and irrigation systems shall be located and flagged by the 

appropriate utility and contractor representatives. 

F. The Loop Subcontractor (Drilling Contractor), is responsible for all 

excavation, drilling, installation of outdoor horizontal and vertical 

geothermal piping, casing, grouting, and control of surface water 

runoff and erosion control.  Immediately following the drilling of each 

bore hole, the loop contractor shall insert and pressure test loop, and 

grout bore hole.  In no case shall a bore hole be left open, in order 

to prevent contamination and/or cross contamination of the aquifer  

G. All exterior Geothermal Loop Heat Exchangers (GLHE's) shall be 

constructed of high density polyethylene pipe, SDR-11 (PE3408) as 

herein specified.  Each GLHE shall be closed by means of single or 

double-elbow style U-bend at the bottom of the loop.  The U-bend shall 

be constructed and attached to the GLHE using the heat fusion bonding 

method, prior to insertion into the bore hole.  No other fusion joints 

are permitted on the vertical portion of the GLHE. 

H. All fusion joints and loop lengths shall be checked to verify that no 

leaks have occurred due to the fusion joining or shipping damage. 

I. All loops will be pressure tested before and after installation, and 

all horizontal components of the ground heat exchanger will be pressure 

tested prior to backfilling. 

J. Heat exchangers will be tested hydrostatically at the smaller of 150% 

of the pipe design rating or 300% of the system operating pressure.  No 

leaks shall occur within a 30 minute period.  Flow rates and pressure 
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drops will be compared to calculated values to assure that there is no 

blockage or kinking of any pipe. 

K. Before backfilling the trenches and bore holes, all systems shall be 

flushed and purged of air and flow tested to ensure all portions of the 

heat exchanger are properly flowing.  A portable temporary purging unit 

shall be utilized and shall consist of the following:  purge pump--high 

volume and high head; open reservoir; filter assembly with bypass; 

connecting piping, and connection hoses. 

L. Using the purging unit described above flush and purge each Geothermal 

Loop Heat Exchanger system until free of air, dirt and debris.  A 

velocity of 2 ft./sec. must be maintained for a minimum of 15 minutes 

in all pipe sections to remove the all air.  This flushing and purging 

operation should be conducted with the water source heat pump (indoor 

metal) piping isolated with shut off valves.  After the Geothermal Loop 

Heat Exchanger is completely flushed of air and debris, open the 

isolation valves and permit circulation through the heat pump portion 

of the system until the entire system is flushed and purged.  The 

isolation valves at each of the heat pump units are to be closed during 

this activity, or the hoses to each pump unit joined together to form a 

loop.  Do not flush and purge through the heat pump unit. 

M. Do not allow the acid solution used to purge and flush the indoor metal 

pipe system to the heat pump units to become mixed with the solution in 

the GLHE. 

N. Utilizing the purging unit, conduct a pressure flow test on the 

Geothermal Loop Heat Exchanger to ensure the system is free of 

Blockage.  If the flow test indicated blockage, locate the blockage 

systematically clamping off loops with a pinch-off tool, remove the 

blockage, then repurge and conduct the pressure and flow test again 

until all portions of the system are flowing.  The flow test must be 

observed and approved by the Architect. 

O. The Geothermal Loop Heat Exchanger inspection report is to be filled 

out by the Contractor and is to be witnessed by the Contracting 

Officer.  The Contractor shall provide the Using Agency with a copy of 

a dimensioned site layout showing the location of the buried GSHP 

piping relative to a permanent structure and buried conduits. 
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P. The Contractor shall make available on request, a certificate 

describing the specifications and the start-up performance test results 

of the system. 

Q. Piping Tests:  Fill piping 24 hours before testing and apply test 

pressure to stabilize piping.  Use potable water only. 

R. Hydrostatic Tests:  Test at not less than 1-1/2 times the pipe working-

pressure rating allowing for static pressure of borehole depth. 

S. Increase pressure in 50-psig (345-kPa) increments and inspect each 

joint between increments.  Hold at test pressure for 30 minutes.  

Slowly increase to next test pressure increment and hold for 30 

minutes.  After testing at maximum test pressure, reduce pressure to 30 

psig (207 kPa).  Hold for 90 minutes, and measure pressure at 30-minute 

intervals.  Repair leaks and retest until no leaks exist. 

T. Prepare reports of testing activity. 

3.8  UNDERGROUND GEOTHERMAL SYSTEM EXCAVATION, DRILLING AND BACKFILLING  

A. In addition to requirements of Division 31, provide the following work 

related to installation of ground source heat pump system piping.  Site 

preparation for excavation and drilling under Division 23 will be 

provided under the work of Division 31.  Coordinate all requirements 

with the Division 31 Site Contractor. 

B. All work involving the fabrication and installation of the geothermal 

heat exchanger loop shall be provided by a Loop Subcontractor directly 

responsible to the Contractor.  The Loop Subcontractor (Drilling 

Contractor), must have a current IGSHPA certification, having completed 

an IGSHPA training course in the fundamentals of design, installation, 

and operation of ground source systems, and having passed the IGSHPA 

certification examination and pipe fusion tests. 

C. Geothermal heat exchanger fabricators must have completed a heat fusion 

school in which each participant has performed heat fusion procedures 

under direct supervision of an IGSHPA Certified Heat Fusion Technician.  

The Fusion Technician must be thoroughly familiar with heat fusion 

procedures, and have had formal training and testing at a heat fusion 

school under direct supervision of an IGSHPA certified instructor. 

Certified pipe fusion technicians must attend a retraining school every 

three years.  A single failure of a fusion joint will void the 

certification, and the technician must be retested to demonstrate 

satisfactory performance. 



Lebanon VA Medical Center May 18, 2012 
Behavioral Health Complex Issued for Bid 
Lebanon, PA 17042 VA Project No. 595-109 
 Project No. 3468 

 

HYDRONIC PIPING 23 21 13 - 24 

D. Prior to any excavation, trenching, or drilling, all buried utilities, 

drainage, and irrigation systems shall be located and flagged by the 

appropriate utility and contractor representatives. 

E. The Loop Subcontractor (Drilling Contractor) is responsible to perform 

the necessary excavating and drilling of widths and to depths for the 

installation of the geothermal heat exchanger loop piping system.  

Proposal shall include excavation, drilling, outdoor horizontal and 

vertical pipe installation, casing, grouting and surface water 

runoff/erosion control that may be necessary to complete the project, 

including any excavation and or drilling of any rock that may be 

encountered. 

F. Contractor shall not permit any ground water resulting from the 

drilling work to leave the site and/or enter any nearby spring, stream, 

or other body of water. 

G. Contractor shall conform to Act No. 187 - 1996 (Pennsylvania One Call 

System, Inc.) of the General Assembly of the Commonwealth of 

Pennsylvania, which was enacted to protect public health and safety. 

H. Horizontal Trenching: 

1. Excavation and drilling shall be kept safe.  Shoring and sheathing 

shall be furnished and installed to safeguard the work.  Shoring and 

sheathing shall be provided in strict accordance with applicable 

Federal, State, County and local ordinances and regulations.  

Excavation shall be kept free of water.  Excavation below required 

depth shall be refilled with sand or gravel firmly compacted.  

Provide bell holes to insure uniform bearing of pipe.  Depth of 

excavation for lines shall be sufficient to install lines at an even 

grade. 

2. Excess excavated materials shall be disposed of at points on the 

site designated by the Architect, or off the site at an approved 

land fill area.  Number of points at which this Contractor will be 

permitted to work and the length of continuous open trench that will 

be permitted will be governed by the Contracting Officer.  When 

using local streets for disposal of excavated materials, the 

Contractor must obtain approval of his trucking route (between the 

building site and the disposal site) from local authorities and 

governing agencies having jurisdiction, prior to the disposal of 

excavated materials. 
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3. To protect persons from injury and to avoid property damage, 

adequate barricades, construction signs, red lanterns, audible and 

visual warning signals, guards, etc. shall be placed and maintained 

during the progress of construction work and until it is safe for 

traffic use.  Rules and regulations of the local, federal, county 

and State authorities respecting safety provisions shall be 

observed. 

4. Excavation shall be conducted in a manner to cause the least 

interruption to traffic.  Where traffic must cross open trenches or 

open excavated areas, the Contractor shall provide suitable bridges. 

5. Adequate protection shall be provided for existing or new 

structures, services or utilities encountered in the excavation.  

The protection shall include bracing, sheathing, supports and other 

materials to maintain grade and alignment and to provide proper 

mechanical strength.  Any structures, services, or utilities damaged 

by the work of this Contractor shall be promptly repaired and placed 

in same condition as they originally were prior to such damage, by 

the Contractor at no additional cost to the Owner. 

6. Trenches shall be of sufficient width to provide a free working 

space on each side of the pipe, according to the size of the pipe 

and the character of the ground, at the spacing requirements 

indicated on the contract drawings, but in every case, there shall 

be sufficient space between the pipe and the sides of the trench to 

thoroughly backfill around the pipe to secure tight joints.  The 

trench shall be carried to a point 6 inches below the invert of the 

pipe.  No horizontal pipe shall be bedded directly upon rock or 

earth, but shall be cushioned by a 6 inch layer of sand or finely 

ground bore hole drillings as indicated on the drawings.  Minimum 

depth of trench excavation for piping shall be as indicated on the 

drawings. 

7. Include any pumping, bailing or drainage of water that may 

accumulate or be found in trenches or other excavated areas.  

Trenches and excavated areas shall be kept free from water.  No 

horizontal pipe or concrete shall be laid in water and new concrete 

shall be protected so that no flood or surface water may enter same.  

Protection shall be provided in a manner satisfactory to the 

Architect. 
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8. Backfilling of pipe trenches and excavated areas shall include 

prevention of any sharp edged rocks from coming in contact with the 

pipe.  Backfilling shall be placed in horizontal layers not 

exceeding 6 inches in thickness with each layer thoroughly 

consolidated and compressed with pneumatic rammers.  The backfill 

shall be compacted to a minimum density equal to 95 percent of the 

maximum dry density as determined by the Modified Proctor Test (ASTM 

D1557).  The backfilling shall be thoroughly tamped and rammed 

underneath and around the conduit and fittings.  No backfilling 

shall be done until undermined earth or pavement shall have been 

broken down and the sides of the excavation made vertical or 

inclined outward.  Filling under, around and for a distance of at 

least 6 inches over lines shall be sand.  Return bends in trenches 

must be partially backfilled by hand to properly support and prevent 

kinking. The remainder of the fill over lines and equipment to the 

surface of the adjoining ground shall be ordinary approved excavated 

materials placed in 6 inch layers and thoroughly compacted. 

9. Any settling or washing out of earth after the initial installation 

shall be corrected by this Contractor. 

I. Vertical Bore Holes: 

1. he Loop Subcontractor (Drilling Contractor) shall be responsible to 

drill, leak test loop, install loop, and grout each bore hole 

immediately following completion of each borehole.  In no case shall 

any bore hole be left open upon completion of drilling, in order to 

prevent contamination and/or cross contamination of the aquifers.  

"Wet" holes shall be cased so that the piping can be inserted.   

2. No excavation shall be backfilled until lines and other equipment 

have been pressure tested, purged, inspected and approved by the 

Architect.  Additional materials for backfilling in excess of that 

obtained by excavating shall be provided by the Contractor and shall 

be of materials approved by the Architect.  Where necessary, 

backfill shall be hauled from off-site locations at no additional 

cost to the Owner. 

3. All ground loop system piping shall be pressure grouted in place for 

the entire depth of the bore with a highly conductive, thermally 

enhanced (1.2 Btu/Hr-Ft-°F) Bentonite slurry in accordance with the 

recommendations of the International Ground Source Heat Pump 
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Association's (IGSHPA) standards specified in their publication 

"Proper Grouting Procedures for Ground-Source Heat Pump System," and 

the requirements of the PA Department of Environmental Protection, 

PA Department of Health, and the Federal Environmental Protection 

Agency.  Since settling of the grouting material will occur after 

the initial grouting, Contractor shall monitor each bore hole and 

continue adding grout as required.  The upper ends of each GLHE and 

all horizontal ground loop system piping shall be marked with 

geothermal piping metallic tracer tape, buried 6" to 18" below 

grade. 

4. As the work progresses, record on the drawings changes and 

deviations from the Contract Drawings.  Measurements shall include 

elevations and sufficient offset measurements from buildings to 

definitely locate lines and equipment installed or constructed under 

this Contract. 

5. The Contractor shall provide a copy of a dimensioned site layout 

showing the location of the buried GSHP piping relative to a 

permanent structure and other buried utilities. 

- - - E N D - - - 
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SECTION 23 21 23 
HYDRONIC PUMPS 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. Hydronic pumps for Heating, Ventilating and Air Conditioning. 

B. Definitions: 

1. Capacity: Liters per second (L/s) (Gallons per minute (GPM)) of the fluid pumped. 

2. Head: Total dynamic head in kPa (feet) of the fluid pumped.  

3. Flat head-capacity curve: Where the shutoff head is less than 1.16 times the head at the 

best efficiency point. 

1.2 RELATED WORK 

A. Section 01 00 00, GENERAL REQUIREMENTS. 

B. Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES. 

C. Section 23 05 11, COMMON WORK RESULTS FOR HVAC. 

D. Section 23 05 41, NOISE AND VIBRATION CONTROL FOR HVAC PIPING AND EQUIPMENT. 

E. Section 23 21 13, HYDRONIC PIPING. 

F. Section 23 05 12, GENERAL MOTOR REQUIREMENTS FOR HVAC EQUIPMENT. 

G. Section 26 29 11, LOW-VOLTAGE MOTOR STARTERS. 

1.3 QUALITY ASSURANCE  

A. Refer to Paragraph, QUALITY ASSURANCE, in Section 23 05 11, COMMON WORK RESULTS FOR 

HVAC. 
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B. Design Criteria: 

1. Pumps design and manufacturer shall conform to Hydraulic Institute Standards. 

2. Pump sizes, capacities, pressures, operating characteristics and efficiency shall be as 

scheduled. 

3. Head-capacity curves shall slope up to maximum head at shut-off. Curves shall be relatively 

flat for closed systems. Select pumps near the midrange of the curve, so the design capacity 

falls to the left of the best efficiency point, to allow a cushion for the usual drift to the right 

in operation, without approaching the pump curve end point and possible cavitation and 

unstable operation. Select pumps for open systems so that required net positive suction 

head (NPSHR) does not exceed the net positive head available (NPSHA). 

4. The head for pumps submitted for pumping through condensers and through chilled water 

coils and evaporators shall be increased, if necessary, to match the equipment approved for 

the project. 
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4. Pump Driver: Furnish with pump. Size shall be non-overloading at any point on the 

head-capacity curve including one pump operation in a parallel or series pumping 

installation. 

5. Provide all pumps with motors, impellers, drive assemblies, bearings, coupling guard and 

other accessories specified. Statically and dynamically balance all rotating parts. 

6. Furnish each pump and motor with a nameplate giving the manufacturers name, serial 

number of pump, capacity in GPM and head in feet at design condition, horsepower, 

voltage, frequency, speed and full load current and motor efficiency. 

7. Test all pumps before shipment. The manufacturer shall certify all pump ratings. 

8. After completion of balancing, provide replacement of impellers or trim impellers to 

provide specified flow at actual pumping head, as installed. 

9. Furnish one spare seal and casing gasket for each pump to the  Resident Engineer. 

C. Allowable Vibration Tolerance for Pump Units: Section 23 05 41, NOISE AND VIBRATION 

CONTROL FOR HVAC PIPING AND EQUIPMENT. 

1.4 SUBMITTALS 

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES. 

B. Manufacturer's Literature and Data: 

1. Pumps and accessories. 

2. Motors and drives. 

C. Manufacturer's installation, maintenance and operating instructions, in accordance with Section 

23 05 11, COMMON WORK RESULTS FOR HVAC.  
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D. Characteristic Curves: Head-capacity, efficiency-capacity, brake horsepower-capacity, and 

NPSHR-capacity for each pump and for combined pumps in parallel or series service. Identify 

pump and show fluid pumped, specific gravity, pump speed and curves plotted from zero flow 

to maximum for the impeller being furnished and at least the maximum diameter impeller that 

can be used with the casing. 

1.5 APPLICABLE PUBLICATIONS 

A. The publications listed below form a part of this specification to the extent referenced. The 

publications are referenced in the text by the basic designation only: 

B. American Iron and Steel Institute (AISI): 

AISI 1045 .................................... Cold Drawn Carbon Steel Bar, Type 1045 

AISI 416 ...................................... Type 416 Stainless Steel 

C. American National Standards Institute (ANSI): 

ANSI B15.1-00....... ..................... Safety Standard for Mechanical Power Transmission Apparatus 

ANSI B16.1-00 ............................ Cast Iron Pipe Flanges and Flanged Fittings, Class 25, 125, 250 

and 800 

D. American Society for Testing and Materials (ASTM): 

A48-98 ........................................ Gray Iron Castings 

B62-02 ........................................ Composition Bronze or Ounce Metal Castings 

E. Maintenance and Operating Manuals in accordance with Section 01 00 00, General 

Requirements. 
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PART 2 - PRODUCTS  

2.1 CENTRIFUGAL PUMPS, BRONZE FITTED 

In-Line or Base Mounted End Suction Type: 

A. Casing and Bearing Housing: Close-grained cast iron, ASTM A48. 

B. Casing Wear Rings: Bronze. 

C. Suction or Discharge 65 mm (2-1/2 inches) and Larger: Plain face flange, 850 kPa (125 psig), 

ANSI B16.1. 

D. Casing Vent: Manual brass cock at high point. 

E. Casing Drain and Gage Taps: 15 mm (1/2-inch) plugged connections minimum size. 

F. Bearings: Regreaseable ball or roller type. Provide lip seal and slinger outboard of each bearing. 

G. Impeller: Bronze, ASTM B62, enclosed type, keyed to shaft. 

H. Shaft: Steel, AISI Type 1045 or stainless steel. 

I. Shaft Seal: Manufacturer's standard mechanical type to suit pressure and temperature and fluid 

pumped. 

J. Shaft Sleeve: Bronze or stainless steel. 

K. Motor: Furnish with pump. Refer to Section 23 05 12, GENERAL MOTOR REQUIREMENTS FOR 

HVAC EQUIPMENT. 

L. Base Mounted Pumps: 

1. Designed for disassembling for service or repair without disturbing the piping or removing 

the motor. 
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2. Impeller Wear Rings: Bronze. 

3. Shaft Coupling: Non-lubricated steel flexible type or spacer type with coupling guard, ANSI 

B15.1, bolted to the baseplate. 

4. Base: Cast iron or fabricated steel for common mounting to a concrete base. 

5. Suction Diffuser: 

a. Body: Cast iron with steel inlet vanes and combination diffuser-strainer-orifice cylinder 

with 5 mm (3/16-inch) diameter openings for pump protection. Provide taps for strainer 

blowdown and gage connections. 

b. Provide adjustable foot support for suction piping. 

c. Strainer free area: Not less than five times the suction piping. 

d. Provide disposable start-up strainer. 

6. Suction Strainer, "Y" Type: Section 23 21 13, HYDRONIC PIPING. 

a. May be furnished in lieu of a suction diffuser at the Contractor's option. Provide 

equivalent support of pump suction piping. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Follow manufacturer's written instructions for pump mounting and start-up. Access/ Service 

space around pumps shall not be less than minimum space recommended by pumps 

manufacturer. 

B. Support piping adjacent to pump such that no weight is carried on pump casing. First 3 hangers 

for each pipe shall be spring and neoprene type.  
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C. Permanently support in-line pumps by the connecting piping only, not from the casing or the 

motor eye bolt. 

D. Sequence of installation for base-mounted pumps: 

1. Level and shim the unit base and grout to the concrete pad. 

2. Shim the driver and realign the pump and driver. Correct axial, angular or parallel 

misalignment of the shafts. 

3. Connect properly aligned and independently supported piping. 

4. Recheck alignment. 

E. Provide drains for bases and seals for base mounted pumps, piped to and discharging into floor 

drains. 

F. Coordinate location of thermometer and pressure gauges as per Section 23 21 13, HYDRONIC 

PIPING. 

3.2 START-UP 

A. Verify that the piping system has been flushed, cleaned and filled. 

B. Lubricate pumps before start-up. 

C. Prime the pump, vent all air from the casing and verify that the rotation is correct. To avoid 

damage to mechanical seals, never start or run the pump in dry condition. 

D. Verify that correct size heaters-motor over-load devices are installed for each pump controller 

unit. 

E. Perform field mechanical balancing if necessary to meet specified vibration tolerance. 
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F. Ensure the disposable strainer is free of debris prior to testing and balancing of the hydronic 

system. 
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G. After several days of operation, replace the disposable start-up strainer with a regular strainer 

in the suction diffuser. 

- - - E N D - - - 
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SECTION 23 23 00 
REFRIGERANT PIPING 

PART 1 - GENERAL  

1.1 DESCRIPTION  

A. Field refrigerant piping for direct expansion HVAC systems. 

B. Refrigerant piping shall be sized, selected, and designed either by the 

equipment manufacturer or in strict accordance with the manufacturer’s 

published instructions.  The schematic piping diagram shall show all 

accessories such as, stop valves, level indicators, liquid receivers, 

oil separator, gauges, thermostatic expansion valves, solenoid valves, 

moisture separators and driers to make a complete installation.   

C. Definitions:  

1. Refrigerating system: Combination of interconnected 

refrigerant-containing parts constituting one closed refrigeration 

circuit in which a refrigerant is circulated for the purpose of 

extracting heat.  

a. Low side means the parts of a refrigerating system subjected to 

evaporator pressure.  

b. High side means the parts of a refrigerating system subjected to 

condenser pressure.  

2. Brazed joint: A gas-tight joint obtained by the joining of metal 

parts with alloys which melt at temperatures higher than 449 degrees 

C (840 degrees F) but less than the melting temperatures of the 

joined parts.  

1.2 RELATED WORK  

A. Section 23 05 11, COMMON WORK RESULTS FOR HVAC: General mechanical 

requirements and items, which are common to more than one section of 

Division 23.   

B. Section 23 07 11, HVAC INSULATION: Requirements for piping insulation.   

C. Section 23 81 00, DECENTRALIZED UNITARY HVAC EQUIPMENT: Piping 

requirements for split system air conditioners and condensing units.  

1.3 QUALITY ASSURANCE  

A. Refer to specification Section 23 05 11, COMMON WORK RESULTS FOR HVAC.  

B. Comply with ASHRAE Standard 15, Safety Code for Mechanical 

Refrigeration. The application of this Code is intended to assure the 

safe design, construction, installation, operation, and inspection of 

every refrigerating system employing a fluid which normally is vaporized 

and liquefied in its refrigerating cycle.  

C. Comply with ASME B31.5: Refrigerant Piping and Heat Transfer Components. 
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D. Products shall comply with UL 207 "Refrigerant–Containing Components and 

Accessories, "Nonelectrical"; or UL 429 "Electrical Operated Valves." 

1.4 SUBMITTALS  

A. Submit in accordance with specification Section 01 33 23, SHOP DRAWINGS, 

PRODUCT DATA, and SAMPLES. 

B. Shop Drawings:  

1. Complete information for components noted, including valves and 

refrigerant piping accessories, clearly presented, shall be included 

to determine compliance with drawings and specifications for 

components noted below:  

a. Tubing and fittings  

b. Valves  

c. Strainers  

d. Moisture-liquid indicators  

e. Filter-driers  

f. Flexible metal hose  

g. Liquid-suction interchanges  

h. Gages  

i. Pipe and equipment supports  

j. Refrigerant and oil  

k. Pipe/conduit roof penetration cover  

l. Soldering and brazing materials 

2. Layout of refrigerant piping and accessories, including flow 

capacities, valves locations, and oil traps slopes of horizontal 

runs, floor/wall penetrations, and equipment connection details. 

C. Certification: Copies of certificates for welding procedure, performance 

qualification record and list of welders' names and symbols. 

D. Design Manual: Furnish two copies of design manual of refrigerant valves 

and accessories.  

1.5 APPLICABLE PUBLICATIONS  

A. The publications listed below form a part of this specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only.  

B. Air Conditioning, Heating, and Refrigeration Institute (ARI/AHRI):  

495-1999 (R2002)........Standard for Refrigerant Liquid Receivers 

730-2005................Flow Capacity Rating of Suction-Line Filters and 

Suction-Line Filter-Driers 

750-2007................Thermostatic Refrigerant Expansion Valves 

760-2007................Performance Rating of Solenoid Valves for Use 

with Volatile Refrigerants   
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C. American Society of Heating Refrigerating and Air Conditioning Engineers 

(ASHRAE):  

ANSI/ASHRAE 15-2007.....Safety Standard for Refrigeration Systems (ANSI) 

ANSI/ASHRAE 17-2008.....Method of Testing Capacity of Thermostatic 

Refrigerant Expansion Valves (ANSI) 

63.1-95 (RA 01).........Method of Testing Liquid Line Refrigerant Driers 

(ANSI) 

D. American National Standards Institute (ANSI):  

ASME (ANSI)A13.1-2007...Scheme for Identification of Piping Systems 

Z535.1-2006.............Safety Color Code 

E. American Society of Mechanical Engineers (ASME): 

ANSI/ASME B16.22-2001 (R2005)  

Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings (ANSI) 

ANSI/ASME B16.24-2006 Cast Copper Alloy Pipe Flanges and Flanged 

Fittings, Class 150, 300, 400, 600, 900, 1500 and 2500 (ANSI) 

 

ANSI/ASME B31.5-2006....Refrigeration Piping and Heat Transfer 

Components (ANSI) 

ANSI/ASME B40.100-2005..Pressure Gauges and Gauge Attachments 

ANSI/ASME B40.200-2008..Thermometers, Direct Reading and Remote Reading 

F. American Society for Testing and Materials (ASTM) 

A126-04.................Standard Specification for Gray Iron Castings 

for Valves, Flanges, and Pipe FittingsB32-08

 Standard Specification for Solder Metal  

B88-03..................Standard Specification for Seamless Copper Water 

Tube  

B88M-05.................Standard Specification for Seamless Copper Water 

Tube (Metric)   

B280-08.................Standard Specification for Seamless Copper Tube 

for Air Conditioning and Refrigeration Field 

Service  

G. American Welding Society, Inc. (AWS): 

Brazing Handbook 

A5.8/A5.8M-04...........Standard Specification for Filler Metals for 

Brazing and Braze Welding 

H. Federal Specifications (Fed. Spec.) 

Fed. Spec. GG 

I. Underwriters Laboratories (U.L.): 

U.L.207-2009............Standard for Refrigerant-Containing Components 

and Accessories, Nonelectrical 
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U.L.429-99 (Rev.2006)...Standard for Electrically Operated Valves 

PART 2 - PRODUCTS  

2.1 PIPING AND FITTINGS  

A. Refrigerant Piping: For piping up to 100 mm (4 inch) use Copper 

refrigerant tube, ASTM B280, cleaned, dehydrated and sealed, marked ACR 

on hard temper straight lengths. Coils shall be tagged ASTM B280 by the 

manufacturer. 

B. Drain Piping: Copper water tube, ASTM B88M, Type B or C (ASTM B88, Type 

L). Optional drain piping material: Schedule 80 flame retardant 

Polypropylene plastic.  

C. Fittings, Valves and Accessories:  

1. Copper fittings: Wrought copper fittings, ASME B16.22.  

a. Brazed Joints, refrigerant tubing: Cadmium free, AWS A5.8/A5.8M, 

45 percent silver brazing alloy, Class BAg-5.  

b. Solder Joints, drain: 95-5 tin-antimony, ASTM B32 (95TA).  

2. Refrigeration Valves:  

a. Stop Valves: Brass or bronze alloy, packless, or packed type with 

gas tight cap, frost proof, back seating. 

b. Pressure Relief Valves: Comply with ASME Boiler and Pressure 

Vessel Code; UL listed.  Forged brass with nonferrous, corrosion 

resistant internal working parts of high strength, cast iron 

bodies conforming to ASTM A126, Grade B. Set valves in accordance 

with ASHRAE Standard 15.   

c. Solenoid Valves: Comply with ARI 760 and UL 429, UL-listed, two-

position, direct acting or pilot-operated, moisture and 

vapor-proof type of corrosion resisting materials, designed for 

intended service, and solder-end connections. Fitted with suitable 

NEMA 250 enclosure of type required by location and normally open 

holding coil.  

d. Thermostatic Expansion Valves: Comply with ARI 750.  Brass body 

with stainless-steel or non-corrosive non ferrous internal parts, 

diaphragm and spring-loaded (direct-operated) type with sensing 

bulb and distributor having side connection for hot-gas bypass and 

external equalizer. Size and operating characteristics as 

recommended by manufacturer of evaporator and factory set for 

superheat requirements. Solder-end connections. Testing and rating 

in accordance with ASHRAE Standard 17.  

e. Check Valves: Brass or bronze alloy with swing or lift type, with 

tight closing resilient seals for silent operation; designed for 
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low pressure drop, and with solder-end connections. Direction of 

flow shall be legibly and permanently indicated on the valve body. 

3. Strainers: Designed to permit removing screen without removing 

strainer from piping system, and provided with screens 80 to 100 mesh 

in liquid lines DN 25 (NPS 1) and smaller, 60 mesh in liquid lines 

larger than DN 25 (NPS 1), and 40 mesh in suction lines. Provide 

strainers in liquid line serving each thermostatic expansion valve, 

and in suction line serving each refrigerant compressor not equipped 

with integral strainer.  

4. Refrigerant Moisture/Liquid Indicators: Double-ported type having 

heavy sight glasses sealed into forged bronze body and incorporating 

means of indicating refrigerant charge and moisture indication. 

Provide screwed brass seal caps.  

5. Refrigerant Filter-Dryers: UL listed, angle or in-line type, as shown 

on drawings. Conform to ARI Standard 730 and ASHRAE Standard 63.1. 

Heavy gage steel shell protected with corrosion-resistant paint; 

perforated baffle plates to prevent desiccant bypass. Size as 

recommended by manufacturer for service and capacity of system with 

connection not less than the line size in which installed. Filter 

driers with replaceable filters shall be furnished with one spare 

element of each type and size.  

6. Flexible Metal Hose: Seamless bronze corrugated hose, covered with 

bronze wire braid, with standard copper tube ends. Provide in suction 

and discharge piping of each compressor.  

2.2 GAGES  

A. Temperature Gages: Comply with ASME B40.200. Industrial-duty type and in 

required temperature range for service in which installed. Gages shall 

have Celsius scale in 1-degree (Fahrenheit scale in 2-degree) 

graduations and with black number on a white face. The pointer shall be 

adjustable. Rigid stem type temperature gages shall be provided in 

thermal wells located within 1525 mm (5 feet) of the finished floor. 

Universal adjustable angle type or remote element type temperature gages 

shall be provided in thermal wells located 1525 to 2135 mm (5 to 7 feet) 

above the finished floor. Remote element type temperature gages shall be 

provided in thermal wells located 2135 mm (7 feet) above the finished 

floor. 

B. Vacuum and Pressure Gages: Comply with ASME B40.100 and provide with 

throttling type needle valve or a pulsation dampener and shut-off valve. 

Gage shall be a minimum of 90 mm (3-1/2 inches) in diameter with a range 

from 0 kPa (0 psig) to approximately 1.5 times the maximum system 
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working pressure. Each gage range shall be selected so that at normal 

operating pressure, the needle is within the middle-third of the range. 

1. Suction: 101 kPa (30 inches Hg) vacuum to 1723 kPa (gage) (250 psig).  

2. Discharge: 0 to 3445 kPa (gage) (0 to 500 psig).  

2.3 THERMOMETERS AND WELLS  

A. Refer to specification Section 23 21 13, HYDRONIC PIPING.  

2.4 PIPE SUPPORTS  

A. Refer to specification Section 23 05 11, COMMON WORK RESULTS FOR HVAC.  

2.5 REFRIGERANTS AND OIL  

A. Provide EPA approved refrigerant and oil for proper system operation.  

2.6 PIPE/CONDUIT ROOF PENETRATION COVER  

A. Prefabricated Roof Curb: Galvanized steel or extruded aluminum 300 mm 

(12 inches) overall height, continuous welded corner seams, treated wood 

nailer, 38 mm (1-1/2 inch) thick, 48 kg/cu.m (3 lb/cu.ft.) density rigid 

mineral fiberboard insulation with metal liner, built-in cant strip 

(except for gypsum or tectum decks). For surface insulated roof deck, 

provide raised cant strip (recessed mounting flange) to start at the 

upper surface of the insulation. Curbs shall be constructed for pitched 

roof or ridge mounting as required to keep top of curb level.  

B. Penetration Cover: Galvanized sheet metal with flanged removable top. 

Provide 38 mm (1-1/2 inch) thick mineral fiber board insulation.  

C. Flashing Sleeves: Provide sheet metal sleeves for conduit and pipe 

penetrations of the penetration cover. Seal watertight penetrations.  

2.7 PIPE INSULATION FOR DX HVAC SYSTEMS 

 Refer to specification Section 23 07 11, HVAC INSULATION.  

PART 3 - EXECUTION  

3.1 INSTALLATION  

A. Install refrigerant piping and refrigerant containing parts in 

accordance with ASHRAE Standard 15 and ASME B31.5 

1. Install piping as short as possible, with a minimum number of joints, 

elbow and fittings. 

2. Install piping with adequate clearance between pipe and adjacent 

walls and hangers to allow for service and inspection. Space piping, 

including insulation, to provide 25 mm (1 inch) minimum clearance 

between adjacent piping or other surface. Use pipe sleeves through 

walls, floors, and ceilings, sized to permit installation of pipes 

with full thickness insulation.  

3. Locate and orient valves to permit proper operation and access for 

maintenance of packing, seat and disc. Generally locate valve stems 
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in overhead piping in horizontal position. Provide a union adjacent 

to one end of all threaded end valves. Control valves usually require 

reducers to connect to pipe sizes shown on the drawing.  

4. Use copper tubing in protective conduit when installed below ground.  

5. Install hangers and supports per ASME B31.5 and the refrigerant 

piping manufacturer's recommendations. 

B. Joint Construction: 

1. Brazed Joints: Comply with AWS "Brazing Handbook" and with filler 

materials complying with AWS A5.8/A5.8M. 

a. Use Type BcuP, copper-phosphorus alloy for joining copper socket 

fittings with copper tubing. 

b. Use Type BAg, cadmium-free silver alloy for joining copper with 

bronze or steel. 

c. Swab fittings and valves with manufacturer's recommended cleaning 

fluid to remove oil and other compounds prior to installation.  

d. Pass nitrogen gas through the pipe or tubing to prevent oxidation 

as each joint is brazed. Cap the system with a reusable plug after 

each brazing operation to retain the nitrogen and prevent entrance 

of air and moisture.  

C. Protect refrigerant system during construction against entrance of 

foreign matter, dirt and moisture; have open ends of piping and 

connections to compressors, condensers, evaporators and other equipment 

tightly capped until assembly. 

D. Pipe relief valve discharge to outdoors for systems containing more than 

45 kg (100 lbs) of refrigerant.  

E. Firestopping: Fill openings around uninsulated piping penetrating floors 

or fire walls, with firestop material. For firestopping insulated piping 

refer to Section 23 07 11, HVAC, PLUMBING, and BOILER PLANT INSULATION. 

3.2 PIPE AND TUBING INSULATION  

A. Refer to specification Section 23 05 11, COMMON WORK RESULTS FOR HVAC.  

B. Apply two coats of weather-resistant finish as recommended by the 

manufacturer to insulation exposed to outdoor weather.  

3.3 SIGNS AND IDENTIFICATION  

A. Each refrigerating system erected on the premises shall be provided with 

an easily legible permanent sign securely attached and easily 

accessible, indicating thereon the name and address of the installer, 

the kind and total number of pounds of refrigerant required in the 

system for normal operations, and the field test pressure applied.  
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3.4 FIELD QUALITY CONTROL 

Prior to initial operation examine and inspect piping system for 

conformance to plans and specifications and ASME B31.5. Correct 

equipment, material, or work rejected because of defects or 

nonconformance with plans and specifications, and ANSI codes for 

pressure piping. 

A. After completion of piping installation and prior to initial operation, 

conduct test on piping system according to ASME B31.5. Furnish materials 

and equipment required for tests. Perform tests in the presence of 

Resident Engineer. If the test fails, correct defects and perform the 

test again until it is satisfactorily done and all joints are proved 

tight. 

1. Every refrigerant-containing parts of the system that is erected on 

the premises, except compressors, condensers, evaporators, safety 

devices, pressure gages, control mechanisms and systems that are 

factory tested, shall be tested and proved tight after complete 

installation, and before operation. 

2. The high and low side of each system shall be tested and proved tight 

at not less than the lower of the design pressure or the setting of 

the pressure-relief device protecting the high or low side of the 

system, respectively, except systems erected on the premises using 

non-toxic and non-flammable Group A1 refrigerants with copper tubing 

not exceeding DN 18 (NPS 5/8). This may be tested by means of the 

refrigerant charged into the system at the saturated vapor pressure 

of the refrigerant at 20 degrees C (68 degrees F) minimum.  

B. Test Medium: A suitable dry gas such as nitrogen or shall be used for 

pressure testing. The means used to build up test pressure shall have 

either a pressure-limiting device or pressure-reducing device with a 

pressure-relief device and a gage on the outlet side. The pressure 

relief device shall be set above the test pressure but low enough to 

prevent permanent deformation of the system components.  

3.5 SYSTEM TEST AND CHARGING  

A. System Test and Charging: As recommended by the equipment manufacturer 

or as follows:  

1. Connect a drum of refrigerant to charging connection and introduce 

enough refrigerant into system to raise the pressure to 70 kPa (10 

psi) gage. Close valves and disconnect refrigerant drum. Test system 

for leaks with halide test torch or other approved method suitable 

for the test gas used. Repair all leaking joints and retest.  
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2. Connect a drum of dry nitrogen to charging valve and bring test 

pressure to design pressure for low side and for high side. Test 

entire system again for leaks.  

3. Evacuate the entire refrigerant system by the triplicate evacuation 

method with a vacuum pump equipped with an electronic gage reading in 

mPa (microns).  Pull the system down to 665 mPa (500 microns) 665 mPa 

(2245.6 inches of mercury at 60 degrees F) and hold for four hours 

then break the vacuum with dry nitrogen (or refrigerant). Repeat the 

evacuation two more times breaking the third vacuum with the 

refrigeration to be charged and charge with the proper volume of 

refrigerant.  

- - - E N D - - - 
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SECTION 23 25 00 
HVAC WATER TREATMENT 

PART 1 - GENERAL  

1.1 DESCRIPTION  

A. This section specifies cleaning and treatment of circulating HVAC water 

systems, including the following.  

1. Cleaning compounds.  

2. Chemical treatment for closed loop heat transfer systems.  

4. Glycol-water heat transfer systems.  

1.2 RELATED WORK  

A. Test requirements and instructions on use of equipment/system: Section 

01 00 00, GENERAL REQUIREMENTS. 

B. General mechanical requirements and items, which are common to more 

than one section of Division 23: Section 23 05 11, COMMON WORK RESULTS 

FOR HVAC.  

C. Piping and valves: Section 23 21 13, HYDRONIC PIPING and Section 

23 22 13, STEAM AND CONDENSATE HEATING PIPING.  

1.3 QUALITY ASSURANCE  

A. Refer to paragraph, QUALITY ASSURANCE in Section 23 05 11, COMMON WORK 

RESULTS FOR HVAC.  

B. Technical Services: Provide the services of an experienced water 

treatment chemical engineer or technical representative to direct 

flushing, cleaning, pre-treatment, training, debugging, and acceptance 

testing operations; direct and perform chemical limit control during 

construction period and monitor systems for a period of 12 months after 

acceptance, including not less than  4 service calls and written status 

reports. During this period perform monthly tests of the cooling tower 

for Legionella pneumophila and submit reports stating Legionella 

bacteria count per millimeter. These tests shall be conducted in a 

certified laboratory and not by a technician in the field. Minimum 

service during construction/start-up shall be  4 hours. 

1.4 SUBMITTALS 

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT 

DATA, AND SAMPLES.  

B. Manufacturer's Literature and Data including:  

1. Cleaning compounds and recommended procedures for their use.  
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2. Chemical treatment for closed systems, including installation and 

operating instructions.  

C. Water analysis verification.  

D. Materials Safety Data Sheet for all proposed chemical compounds, based 

on U.S. Department of Labor Form No. L5B-005-4.  

E. Maintenance and operating instructions in accordance with Section 

01 00 00, GENERAL REQUIREMENTS.  

PART 2 - PRODUCTS  

2.1 CLEANING COMPOUNDS  

A. Alkaline phosphate or non-phosphate detergent/surfactant/specific to 

remove organic soil, hydrocarbons, flux, pipe mill varnish, pipe 

compounds, iron oxide, and like deleterious substances, with or without 

inhibitor, suitable for system wetted metals without deleterious 

effects.  

B. All chemicals to be acceptable for discharge to sanitary sewer. 

C. Refer to Section 23 21 13, HYDRONIC PIPING and Section 23 22 13, STEAM 

AND CONDENSATE HEATING PIPING, PART 3, for flushing and cleaning 

procedures.  

2.2 CHEMICAL TREATMENT FOR CLOSED LOOP SYSTEMS  

A. Inhibitor: Provide sodium nitrite/borate, molybdate-based inhibitor or 

other approved proprietary compound suitable for make-up quality and 

make-up rate and which will cause or enhance bacteria/corrosion 

problems or mechanical seal failure due to excessive total dissolved 

solids. Shot feed manually. Maintain inhibitor residual as determined 

by water treatment laboratory, taking into consideration residual and 

temperature effect on pump mechanical seals.  

B. pH Control: Inhibitor formulation shall include adequate buffer to 

maintain pH range of 8.0 to 10.5.  

C. Performance: Protect various wetted, coupled, materials of construction 

including ferrous, and red and yellow metals. Maintain system 

essentially free of scale, corrosion, and fouling. Corrosion rate of 

following metals shall not exceed specified mills per year penetration; 

ferrous, 0-2; brass, 0-1; copper, 0-1. Inhibitor shall be stable at 

equipment skin surface temperatures and bulk water temperatures of not 

less than 121 degrees C (250 degrees F) and 52 degrees C (125 degrees 

Fahrenheit) respectively. Heat exchanger fouling and capacity reduction 

shall not exceed that allowed by fouling factor 0.0005. 
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D. Pot Feeder: By-pass type, complete with necessary shut off valves, 

drain and air release valves, and system connections, for introducing 

chemicals into system, cast iron or steel tank with funnel or large 

opening on top for easy chemical addition. Feeders shall be 18.9 L 

(five gallon) minimum capacity at 860 kPa (125 psig) minimum working 

pressure.  

2.3 GLYCOL-WATER SYSTEM  

A. Propylene glycol shall be inhibited with 1.75 percent dipotassium 

phosphate. Do not use automotive anti-freeze because the inhibitors 

used are not needed and can cause sludge precipitate that interferes 

with heat transfer.  

B. Provide required amount of glycol to obtain the percent by volume for 

glycol-water systems as follows and to provide one-half tank reserve 

supply: 15 percent glycol for geothermal system. 

C. Glycol-Water Make-up System:  

1. Glycol-Water storage tank: Self supporting polyethylene, minimum 90 

mil thickness, with removable cover or black steel with 90 mil 

polyethylene insert. Capacity shall be 213 L (55 gallons), with 

approximate diameter of 584 mm (23 inches) and height of 914 mm (36 

inches). Reinforced threaded pipe connections shall be provided for 

all connections. Provide identification for tank showing name of the 

contents.  

2. Glycol-Water make-up pump: Bronze fitted, self-priming, high head 

type suitable for pumping a 33 percent to 50 percent glycol-water 

solution in intermittent service. The pump shall be provided with a 

mechanical shaft seal and be flange connected to a 1750 rpm NEMA 

type C motor. The pump capacity shall be  11 L/m (3 gpm)      , 345 

kPa (50 psig) discharge pressure with a suction lift capability of 

127 mm (5 inches) of mercury, with a  2.5 kW (1/3 horsepower)  

drip-proof motor. The pump may be a "gear-within-a-gear" positive 

displacement type with built-in relief valve set for 296 kPa (43 

psig), or the pump may be a regenerative turbine type providing 

self-priming with built-in or external relief valve set for design 

head of the pump.  

3. Back pressure regulating valve: Spring loaded, diaphragm actuated 

type with bronze or steel body, stainless steel trim with capacity 

to relieve 100 percent of pump flow with an allowable rise in the 
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regulated pressure of 69 kPa (10 psig) above the set point. Set 

point shall be 103 kPa (15 psig) above system PRV setting.  

4. Low water level control: Steel or plastic float housing, stainless 

steel or plastic float, positive snap-acting SPST switch mechanism, 

rated 10 amps-120 volt AC, in General Purpose (NEMA 1) enclosure. 

The control shall be rated for pressures to 1034 kPa (150 psig) and 

make alarm circuit on low water level. The alarm circuit shall be 

wired to an alarm light on the nearest local Temperature Control 

panel (LTCP 

2.4 EQUIPMENT AND MATERIALS IDENTIFICATION  

 Refer to Section 23 05 11, COMMON WORK RESULTS FOR HVAC. 

PART 3 - EXECUTION  

3.1 INSTALLATION  

A. Delivery and Storage: Deliver all chemicals in manufacturer's sealed 

shipping containers. Store in designated space and protect from 

deleterious exposure and hazardous spills.  

B. Install equipment furnished by the chemical treatment supplier and 

charge systems according to the manufacturer's instructions and as 

directed by the Technical Representative.  

1. Provide a by-pass line around water meters and bleed off piping 

assembly.  Provide ball valves to allow for bypassing, isolation, 

and servicing of components. 

2. Bleed off water piping with bleed off piping assembly shall be piped 

from pressure side of circulating water piping to a convenient 

drain. Bleed off connection to main circulating water piping shall 

be upstream of chemical injection nozzles. 

3. Provide DN 25 (1 IN) Schedule 80 PVC piping for the flow assembly 

piping to the main control panel and accessories. 

a. The inlet piping shall connect to the discharge side of the 

circulating water pump. 

b. The outlet piping shall connect to the water piping serving the 

cooling tower downstream of the heat source.  

c. Provide inlet PVC wye strainer and PVC ball valves to isolate and 

service main control panel and accessories. 

4. Provide installation supervision, start-up and operating instruction 

by manufacturer's technical representative. 
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C. Before adding cleaning chemical to the closed system, all air handling 

coils and fan coil units should be isolated by closing the inlet and 

outlet valves and opening the bypass valves. This is done to prevent 

dirt and solids from lodging the coils. 

D. Do not valve in or operate system pumps until after system has been 

cleaned. 

E. After chemical cleaning is satisfactorily completed, open the inlet and 

outlet valves to each coil and close the by-pass valves. Also, clean 

all strainers.  

F. Perform tests and report results in accordance with Section 01 00 00, 

GENERAL REQUIREMENTS.  

G. After cleaning is complete, and water PH is acceptable to manufacturer 

of water treatment chemical, add manufacturer-recommended amount of 

chemicals to systems. 

H. Instruct VA personnel in system maintenance and operation in accordance 

with Section 01 00 00, GENERAL REQUIREMENTS.  

- - - E N D - - - 
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SECTION 23 31 00  
HVAC DUCTS AND CASINGS  

PART 1 - GENERAL  

1.1 DESCRIPTION  

A. Ductwork and accessories for HVAC including the following:  

1. Supply air, return air, outside air, exhaust, and relief systems. 

2. Underground duct system.  

B. Definitions:  

1. SMACNA Standards as used in this specification means the HVAC Duct 

Construction Standards, Metal and Flexible.  

2. Seal or Sealing: Use of liquid or mastic sealant, with or without 

compatible tape overlay, or gasketing of flanged joints, to keep air 

leakage at duct joints, seams and connections to an acceptable 

minimum.  

3. Duct Pressure Classification: SMACNA HVAC Duct Construction 

Standards, Metal and Flexible.  

4. Exposed Duct: Exposed to view in a finished room.  

1.2 RELATED WORK  

A. Fire Stopping Material: Section 07 84 00, FIRESTOPPING.  

B. Outdoor and Exhaust Louvers: Section 08 90 00, LOUVERS AND VENTS.  

C. General Mechanical Requirements: Section 23 05 11, COMMON WORK RESULTS 

FOR HVAC.  

D. Noise Level Requirements: Section 23 05 41, NOISE AND VIBRATION CONTROL 

FOR HVAC PIPING AND EQUIPMENT.  

E. Duct Insulation: Section 23 07 11, HVAC INSULATION 

F. Air Flow Control Valves and Terminal Units: Section 23 36 00, AIR 

TERMINAL UNITS.  

G. Duct Mounted Coils: Section 23 82 16, AIR COILS. 

H. Supply Air Fans: Section 23 73 00, INDOOR CENTRAL-STATION AIR-HANDLING 

UNITS.  

I. Return Air and Exhaust Air Fans: Section 23 34 00, HVAC FANS.  

J. Air Filters and Filters' Efficiencies: Section 23 40 00, HVAC AIR 

CLEANING DEVICES.  

K. Duct Mounted Instrumentation: Section 23 09 23, DIRECT-DIGITAL CONTROL 

SYSTEM FOR HVAC.  

L. Testing and Balancing of Air Flows: Section 23 05 93, TESTING, 

ADJUSTING, AND BALANCING FOR HVAC. 

M. Smoke Detectors: Section 28 31 00, FIRE DETECTION AND ALARM.  
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1.3 QUALITY ASSURANCE  

A. Refer to article, QUALITY ASSURANCE, in Section 23 05 11, COMMON WORK 

RESULTS FOR HVAC.  

B. Fire Safety Code: Comply with NFPA 90A.  

C. Duct System Construction and Installation: Referenced SMACNA Standards 

are the minimum acceptable quality. 

D. Duct Sealing, Air Leakage Criteria, and Air Leakage Tests: Ducts shall 

be sealed as per duct sealing requirements of SMACNA HVAC Air Duct 

Leakage Test Manual for duct pressure classes shown on the drawings. 

E. Duct accessories exposed to the air stream, such as dampers of all types 

(except smoke dampers) and access openings, shall be of the same 

material as the duct or provide at least the same level of corrosion 

resistance.  

1.4 SUBMITTALS  

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, 

AND SAMPLES.  

B. Manufacturer's Literature and Data:  

1. Rectangular ducts:  

a. Schedules of duct systems, materials and selected SMACNA 

construction alternatives for joints, sealing, gage and 

reinforcement.  

b. Sealants and gaskets.  

c. Access doors.  

2. Round and flat oval duct construction details:  

a. Manufacturer's details for duct fittings.  

b. Sealants and gaskets.  

c. Access sections.  

d. Installation instructions.  

3. Volume dampers, back draft dampers. 

4. Wall caps.  

5. Upper hanger attachments.  

6. Fire dampers, fire doors, and smoke dampers with installation 

instructions. 

7. Sound attenuators, including pressure drop and acoustic performance.  

8. Flexible ducts and clamps, with manufacturer's installation 

instructions.  

9. Flexible connections.  

     10. Instrument test fittings. 

     11. Underground duct system components and installation procedures.   

     12. Details and design analysis of alternate or optional duct systems.  
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C. Coordination Drawings: Refer to article, SUBMITTALS, in Section 23 05 

11, COMMON WORK RESULTS FOR HVAC.  

1.5 APPLICABLE PUBLICATIONS  

A. The publications listed below form a part of this specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only.  

B. Air Moving and Conditioning Association (AMCA):  

500D-98.................Laboratory Method of Testing Dampers for Rating  

500L-99.................Laboratory Method of Testing Louvers for Rating 

C. American Society of Civil Engineers (ASCE): 

ASCE7-98................Minimum Design Loads for Buildings and Other 

Structures  

D. American Society for Testing and Materials (ASTM):  

A167-99.................Standard Specification for Stainless and 

Heat-Resisting Chromium-Nickel Steel Plate, 

Sheet and Strip  

A653-01.................Standard Specification for Steel Sheet, 

Zinc-Coated (Galvanized) or Zinc-Iron Alloy 

coated (Galvannealed) by the Hot-Dip process 

A1011-02................Standard Specification for Steel Sheet and Strip 

Hot rolled Carbon structural, High-Strength Low- 

Alloy and High Strength Low-Alloy with Improved 

Formability 

B209-01.................Standard Specification for Aluminum and 

Aluminum-Alloy Sheet and Plate 

C1071-00................Standard Specification for Fibrous Glass Duct 

Lining Insulation (Thermal and Sound Absorbing 

Material) 

E84-01..................Standard Test Method for Surface Burning 

Characteristics of Building Materials 

E. National Fire Protection Association (NFPA):  

90A-99..................Standard for the Installation of Air 

Conditioning and Ventilating Systems  

F. Sheet Metal and Air Conditioning Contractors National Association 

(SMACNA):  

2nd Edition – 1995......HVAC Duct Construction Standards, Metal and    

Flexible  

1st Edition, 1985.......HVAC Air Duct Leakage Test Manual  
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G. Underwriters Laboratories, Inc. (UL):  

33-93...................UL Standard for Safety Heat Responsive Links for 

Fire Protection Service  

181-96..................UL Standard for Safety Factory-Made Air Ducts 

and Connectors  

555-02 .................Fire Dampers  

555S-02 ................Smoke Dampers 

PART 2 - PRODUCTS  

2.1 DUCT MATERIALS AND SEALANTS  

A. General: Except for systems specified otherwise, construct ducts, 

casings, and accessories of galvanized sheet steel, ASTM A527, coating 

G90; or, aluminum sheet, ASTM B209, alloy 1100, 3003 or 5052. 

B. Joint Sealing: Refer to SMACNA HVAC Duct Construction Standards, 

paragraph S1.9.  

1. Sealant: Elastomeric compound, gun or brush grade, maximum 25 flame 

spread and 50 smoke developed (dry state) compounded specifically for 

sealing ductwork as recommended by the manufacturer. Generally 

provide liquid sealant, with or without compatible tape, for low 

clearance slip joints and heavy, permanently elastic, mastic type 

where clearances are larger. Oil base caulking and glazing compounds 

are not acceptable because they do not retain elasticity and bond.  

2. Tape: Use only tape specifically designated by the sealant 

manufacturer and apply only over wet sealant. Pressure sensitive tape 

shall not be used on bare metal or on dry sealant.  

3. Gaskets in Flanged Joints: Soft neoprene.  

C. Approved factory made joints such as DUCTMATE SYSTEM may be used.  

2.2 DUCT CONSTRUCTION AND INSTALLATION  

A. Follow SMACNA HVAC Duct Construction Standards.  

B. Duct Pressure Class: 500 Pa and 1000 Pa  (2 inch   and 4 inch) W.G.  

C. Seal Class: As shown on the drawings and in accordance with SMACNA HVAC 

Air Duct Leakage Test Manual.  

D. Duct for Negative Pressure Up to 750 Pa (3 inch W.G.): Provide for 

exhaust duct between HEPA filters and exhaust fan inlet including 

systems for Autopsy Suite exhaust.  

1. Round Duct: Galvanized steel, spiral lock seam construction with 

standard slip joints.  

2. Rectangular Duct: Galvanized steel, minimum 1.0 mm (20 gage), 

Pittsburgh lock seam, companion angle joints 32 mm by 3.2 mm (1-1/4 

by 1/8 inch) minimum at not more than 2.4 m (8 feet) spacing. 
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DUCTMATE SYSTEM or equal manufactured joints are acceptable in lieu 

of companion angles.  

E. Round and Flat Oval Ducts: Furnish duct and fittings made by the same 

manufacturer to insure good fit of slip joints. When submitted and 

approved in advance, round and flat oval duct, with size converted on 

the basis of equal pressure drop, may be furnished in lieu of 

rectangular duct design shown on the drawings.  

1. Elbows: Diameters 80 through 200 mm (3 through 8 inches) shall be two 

sections die stamped, all others shall be gored construction, maximum 

18 degree angle, with all seams continuously welded or standing seam. 

Coat galvanized areas of fittings damaged by welding with corrosion 

resistant aluminum paint or galvanized repair compound. 

2. Provide bell mouth, conical tees or taps, laterals, reducers, and 

other low loss fittings as shown in SMACNA HVAC Duct Construction 

Standards.  

3. Ribbed Duct Option: Lighter gage round/oval duct and fittings may be 

furnished provided certified tests indicating that the rigidity and 

performance is equivalent to SMACNA standard gage ducts are 

submitted.  

a. Ducts: Manufacturer's published standard gage, G90 coating, spiral 

lock seam construction with an intermediate standing rib. 

b. Fittings: May be manufacturer's standard as shown in published 

catalogs, fabricated by spot welding and bonding with neoprene 

base cement or machine formed seam in lieu of continuous welded 

seams.  

4. Provide flat side reinforcement of oval ducts as recommended by the 

manufacturer and SMACNA HVAC Duct Construction Standard S3.13. 

Because of high pressure loss, do not use internal tie-rod 

reinforcement unless approved by the Resident Engineer.  

2.3 DUCT ACCESS DOORS, PANELS AND SECTIONS  

A. Provide access doors, sized and located for maintenance work, upstream, 

in the following locations:  

1. Each duct mounted coil.  

2. Each fire damper (for link service), smoke damper and automatic 

control damper. 

3. Each duct mounted smoke detector.  

B. Openings shall be as large as feasible in small ducts, 300 mm by 300 mm 

(12 inch by 12 inch) minimum where possible. Access sections in 

insulated ducts shall be double-wall, insulated. Transparent 

shatterproof covers are preferred for uninsulated ducts.  
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1. For rectangular ducts: Refer to SMACNA HVAC Duct Construction 

Standards (Figure 2-12).  

2. For round and flat oval duct: Refer to SMACNA HVAC duct Construction 

Standards (Figure 2-11).  

2.4 FIRE DAMPERS  

A. Galvanized steel, interlocking blade type, UL listing and label, 1-1/2 

hour rating, 70 degrees C (160 degrees F) fusible line, 100 percent free 

opening with no part of the blade stack or damper frame in the air 

stream.  

B. Fire dampers shall be of galvanized steel.  

1. The damper frame may be of design and length as to function as the 

mounting sleeve, thus eliminating the need for a separate sleeve, as 

allowed by UL 555. Otherwise provide sleeves and mounting angles, 

minimum 1.9 mm (14 gage), required to provide installation equivalent 

to the damper manufacturer's UL test installation.  

2. Submit manufacturer's installation instructions conforming to UL 

rating test.  

3. Combination fire and smoke dampers: Multi-louver or curtain type 

units meeting all requirements of both dampers shall be used where 

shown and may be used at the Contractor's option where applicable. 

2.5 SMOKE DAMPERS 

A. Maximum air velocity, through free area of open damper, and pressure 

loss: Low pressure and medium pressure duct (supply, return, exhaust, 

outside air): 450 m/min (1500 fpm). Maximum static pressure loss: 32 Pa 

(0.13 inch W.G.). 

B. Maximum air leakage, closed damper: 0.32 cubic meters /min/square meter 

(4.0 CFM per square foot) at 750 Pa (3 inch W.G.) differential pressure. 

C. Minimum requirements for dampers: 

1. Shall comply with requirements of Table 6-1 of UL 555S, except for 

the Fire Endurance and Hose Stream Test. 

2. Frame: Galvanized steel channel with side, top and bottom stops or 

seals. 

3. Blades: Galvanized steel, parallel type preferably, 300 mm (12 inch) 

maximum width, edges sealed with neoprene, rubber or felt, if 

required to meet minimum leakage. Airfoil (streamlined) type for 

minimum noise generation and pressure drop are preferred for duct 

mounted dampers. 

4. Shafts: Galvanized steel. 

5. Bearings: Nylon, bronze sleeve or ball type. 

6. Hardware: Zinc plated. 
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7. Operation: Automatic open/close. No smoke damper that requires manual 

reset or link replacement after actuation is acceptable. See drawings 

for required control operation. 

D. Motor operator (actuator): Provide electric as required by the automatic 

control system, externally mounted on stand-offs to allow complete 

insulation coverage. 

2.6 FIRE DOORS  

Galvanized steel, interlocking blade type, UL listing and label, 71 

degrees C (160 degrees F) fusible link, 3 hour rating and approved for 

openings in Class A fire walls with rating up to 4 hours, 100 percent 

free opening with no part of the blade stack or damper frame in the air 

stream.  

2.7 FLEXIBLE AIR DUCT CONNECTORS  

A. General: Factory fabricated, complying with NFPA 90A for connectors not 

passing through floors of buildings. Flexible ducts shall not penetrate 

any fire or smoke barrier which is required to have a fire resistance 

rating of one hour or more. Flexible duct length shall not exceed 1.5 m 

(5 feet). Provide insulated acoustical air duct connectors in supply air 

duct systems and elsewhere as shown.  

B. Flexible ducts shall be listed by Underwriters Laboratories, Inc., 

complying with UL 181. Ducts larger than 200 mm (8 inches) in diameter 

shall be Class 1. Ducts 200 mm (8 inches) in diameter and smaller may be 

Class 1 or Class 2.  

C. Insulated Flexible Air Duct: Factory made including mineral fiber 

insulation with maximum C factor of 0.25 at 24 degrees C (75 degrees F) 

mean temperature, encased with a low permeability moisture barrier outer 

jacket, having a puncture resistance of not less than 50 Beach Units. 

Acoustic insertion loss shall not be less than 3 dB per 300 mm (foot) of 

straight duct, at 500 Hz, based on 150 mm (6 inch) duct, of 750 m/min 

(2500 fpm).  

D. Application Criteria:  

1. Temperature range: -18 to 93 degrees C (0 to 200 degrees F) internal.  

2. Maximum working velocity: 1200 m/min (4000 feet per minute).  

3. Minimum working pressure, inches of water gage: 2500 Pa (10 inches) 

positive, 500 Pa (2 inches) negative.  

E. Duct Clamps: 100 percent nylon strap, 80 kg (175 pounds) minimum loop 

tensile strength manufactured for this purpose or stainless steel strap 

with cadmium plated worm gear tightening device. Apply clamps with 

sealant and as approved for UL 181, Class 1 installation.  
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2.8 FLEXIBLE CONNECTIONS  

Where duct connections are made to fans and air handling units, install 

a non-combustible flexible connection of 822 g (29 ounce) neoprene 

coated fiberglass fabric approximately 150 mm (6 inches) wide. For 

connections exposed to sun and weather provide hypalon coating in lieu 

of neoprene. Burning characteristics shall conform to NFPA 90A. Securely 

fasten flexible connections to round ducts with stainless steel or 

zinc-coated iron draw bands with worm gear fastener. For rectangular 

connections, crimp fabric to sheet metal and fasten sheet metal to ducts 

by screws 50 mm (2 inches) on center. Fabric shall not be stressed other 

than by air pressure. Allow at least 25 mm (one inch) slack to insure 

that no vibration is transmitted.  

2.9 FIRESTOPPING MATERIAL 

Refer to Section 07 84 00, FIRESTOPPING.  

2.10 THERMOMETER (AIR)  

Refer to Section 23 09 23, DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC.  

2.11 INSTRUMENT TEST FITTINGS  

A. Manufactured type with a minimum 50 mm (two inch) length for insulated 

duct, and a minimum 25 mm (one inch) length for duct not insulated. Test 

hole shall have a flat gasket for rectangular ducts and a concave gasket 

for round ducts at the base, and a screw cap to prevent air leakage.  

B. Provide instrument test holes at each duct or casing mounted temperature 

sensor or transmitter, and at entering and leaving side of each heating 

coil, cooling coil, and heat recovery unit. 

 2.12  UNDERGROUND DUCT SYSTEM 

A. Provide elbows, pipe, diffusers, plenum, clamp & gasket, boots, saddle 

registers, caulk, water gauge test and adapters as required by drawings 

for underground installation. Provide 10-yr manufacturer’s parts 

warranty. 

B. Ductwork shall be HDPE, food grade, closed cell plastic material that is 

recyclable, does not emit volatile organic compounds, and conforms to 

ASTMD2412.  Ductwork shall be resistant to mildew, mold (UL 181B), and 

radon gas (BSS 7239-88). Ductwork shall not rust or crack under external 

stress or strain.  Ductwork shall have R-10 thermal insulation value 

without the use of external insulation. 

C. All joints shall be gasketed and sealed. Clamps and gaskets shall be 

used on ductwork without flanges. Clamps shall be polyethylene with 410 

stainless steel plates and stainless steel screws. Gaskets shall 

comprise of ¼” thick butyl rubber sealant tape with Tedlar facing that 
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is water and UV resistant and shall not stain.  Gaskets shall comply 

with ASTM-E84 for flame and smoke spread. 

D. Flanged joints and duct branches shall use a co-polymer adhesive 

caulking sealant that is water and UV resistant. Flanges shall be 

connected with stainless steel bolts. 

E. Assembled ductwork shall be able to maintain +/- 10” static pressure 

with no leakage. 

F. Assembled ductwork shall be approved for installations 27” below flood 

plain elevation without water intrusion. 

G. Installed duct system shall be air and water tight. 

2.13  WALL CAPS  

A. Provide wall caps at locations indicated o the drawings constructed of 

aluminum with integral backdraft damper, round duct connector and 

weather hood. 

PART 3 - EXECUTION 

3.1 INSTALLATION  

A. Comply with provisions of Section 23 05 11, COMMON WORK RESULTS FOR 

HVAC, particularly regarding coordination with other trades and work in 

existing buildings.  

B. Fabricate and install ductwork and accessories in accordance with 

referenced SMACNA Standards:  

1. Drawings show the general layout of ductwork and accessories but do 

not show all required fittings and offsets that may be necessary to 

connect ducts to equipment, boxes, diffusers, grilles, etc., and to 

coordinate with other trades. Fabricate ductwork based on field 

measurements. Provide all necessary fittings and offsets at no 

additional cost to the government. Coordinate with other trades for 

space available and relative location of HVAC equipment and 

accessories on ceiling grid. Duct sizes on the drawings are inside 

dimensions which shall be altered by Contractor to other dimensions 

with the same air handling characteristics where necessary to avoid 

interferences and clearance difficulties.  

2. Provide duct transitions, offsets and connections to dampers, coils, 

and other equipment in accordance with SMACNA Standards, Section II. 

Provide streamliner, when an obstruction cannot be avoided and must 

be taken in by a duct. Repair galvanized areas with galvanizing 

repair compound.  

3. Provide bolted construction and tie-rod reinforcement in accordance 

with SMACNA Standards.  
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4. Construct casings, eliminators, and pipe penetrations in accordance 

with SMACNA Standards, Chapter 6. Design casing access doors to swing 

against air pressure so that pressure helps to maintain a tight seal.  

C. Install duct hangers and supports in accordance with SMACNA Standards, 

Chapter 4.  

D. Install fire dampers in accordance with the manufacturer's instructions 

to conform to the installation used for the rating test. 

E. Seal openings around duct penetrations of floors and fire rated 

partitions with fire stop material as required by NFPA 90A.  

F. Flexible duct installation: Refer to SMACNA Standards, Chapter 3. Ducts 

shall be continuous, single pieces not over 1.5 m (5 feet) long (NFPA 

90A), as straight and short as feasible, adequately supported. 

Centerline radius of bends shall be not less than two duct diameters. 

Make connections with clamps as recommended by SMACNA. Clamp per SMACNA 

with one clamp on the core duct and one on the insulation jacket. 

Flexible ducts shall not penetrate floors, or any chase or partition 

designated as a fire or smoke barrier, including corridor partitions 

fire rated one hour or two hour. Support ducts SMACNA Standards.  

G. Where diffusers, registers and grilles cannot be installed to avoid 

seeing inside the duct, paint the inside of the duct with flat black 

paint to reduce visibility.  

H. Control Damper Installation:  

1. Provide necessary blank-off plates required to install dampers that 

are smaller than duct size. Provide necessary transitions required to 

install dampers larger than duct size.  

2. Assemble multiple sections dampers with required interconnecting 

linkage and extend required number of shafts through duct for 

external mounting of damper motors.  

3. Provide necessary sheet metal baffle plates to eliminate 

stratification and provide air volumes specified. Locate baffles by 

experimentation, and affix and seal permanently in place, only after 

stratification problem has been eliminated.  

4. Install all damper control/adjustment devices on stand-offs to allow 

complete coverage of insulation. 

I. Air Flow Measuring Devices (AFMD): Install units with minimum straight 

run distances, upstream and downstream as recommended by the 

manufacturer.  

J. Protection and Cleaning: Adequately protect equipment and materials 

against physical damage. Place equipment in first class operating 

condition, or return to source of supply for repair or replacement, as 
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determined by Resident Engineer. Protect equipment and ducts during 

construction against entry of foreign matter to the inside and clean 

both inside and outside before operation and painting. When new ducts 

are connected to existing ductwork, clean both new and existing ductwork 

by mopping and vacuum cleaning inside and outside before operation. 

K. Installation of Underground Duct System: 

1. Follow manufacturer’s installation instructions. 

2. Excavate a trench evenly. Provide a sand of light gravel bedding 

material. Backfill material may consist of pea gravel, sand or 

excavated material. Tamper backfill material to hold in place. Do not 

allow heavy loads to travel over backfilled duct, as crushing may 

occur. 

3. Cut piping material with hand, circular, reciprocating, jig or chain 

saw. 

4. Apply gaskets, clamps, sealant, screws or bolts to connect ductwork. 

3.2 DUCT LEAKAGE TESTS AND REPAIR  

A. Leak testing company shall be independent of the sheet metal company 

employed by General Contractor. 

B. Ductwork leak test shall be performed for the entire air distribution 

supply, return, exhaust system Section by Section including fans, coils 

and filter Section designated as static pressure class 750 Pa (3 inch 

W.G.) and above. All supply ductwork less than 500 Pa (3 inch W.G) shall 

also be tested where there is no air terminal units employed in the 

system. 

C. Test procedure, apparatus and report shall conform to SMACNA Leakage 

Test manual. The maximum leakage rate allowed is 4 percent of the design 

air flow rate. 

D. All ductwork shall be leak tested first before enclosed in a shaft or 

covered in other inaccessible areas. 

E. All tests shall be performed in the presence of the Resident Engineer 

and the Test and Balance agency. The Test and Balance agency shall 

measure and record duct leakage and report to the Resident Engineer and 

identify leakage source with excessive leakage. 

F. If any portion of the duct system tested fails to meet the permissible 

leakage level, the Contractor shall rectify sealing of ductwork to bring 

it into compliance and shall retest it until acceptable leakage is 

demonstrated to the Resident Engineer. 

G. All tests and necessary repairs shall be completed prior to insulation 

or concealment of ductwork. 
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H. Make sure all openings used for testing flow and temperatures by TAB 

Contractor are sealed properly. 

3.3 TESTING, ADJUSTING AND BALANCING (TAB) 

Refer to Section 23 05 93, TESTING, ADJUSTING, AND BALANCING FOR HVAC. 
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3.4 OPERATING AND PERFORMANCE TESTS 

Refer to Section 23 05 11, COMMON WORK RESULTS FOR HVAC  

- - - E N D - - - 
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SECTION 23 34 00 
HVAC FANS 

PART 1 - GENERAL 

1.1 DESCRIPTION  

A. Fans for heating, ventilating and air conditioning. 

B. Product Definitions: AMCA Publication 99, Standard l-66. 

1.2 RELATED WORK 

A. Section 01 00 00, GENERAL REQUIREMENTS. 

B. Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES. 

C. Section 23 05 11, COMMON WORK RESULTS FOR HVAC. 

D. Section 23 05 12, GENERAL MOTOR REQUIREMENTS FOR HVAC EQUIPMENT. 

E. Section 23 05 41, NOISE AND VIBRATION CONTROL FOR HVAC PIPING AND 

EQUIPMENT. 

F. Section 23 05 93, TESTING, ADJUSTING, AND BALANCING FOR HVAC. 

G. Section 23 09 23, DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC. 

H. Section 23 73 00, INDOOR CENTRAL-STATION AIR-HANDLING UNITS. 

I. Section 23 82 16, AIR COILS. 

J. Section 26 29 11, LOW-VOLTAGE MOTOR STARTERS. 

1.3 QUALITY ASSURANCE  

A. Refer to paragraph, QUALITY ASSURANCE, in Section 23 05 11, COMMON WORK 

RESULTS FOR HVAC. 

B. Fans and power ventilators shall be listed in the current edition of 

AMCA 26l, and shall bear the AMCA performance seal. 

C. Operating Limits for Centrifugal Fans: AMCA 99 (Class I, II, and III).  

D. Fans and power ventilators shall comply with the following standards: 

l. Testing and Rating: AMCA 2l0. 

2. Sound Rating: AMCA 300. 

E. Vibration Tolerance for Fans and Power Ventilators: Section 23 05 41, 

NOISE AND VIBRATION CONTROL FOR HVAC PIPING AND EQUIPMENT. 

F. Performance Criteria: 

l. The fan schedule shall show the design air volume and static 

pressure.  Select the fan motor HP by increasing the fan BHP by 10 

percent to account for the drive losses and field conditions.  

2. Select the fan operating point as follows: 

a. Forward Curve and Axial Flow Fans:  Right hand side of peak 
pressure point 

b. Air Foil, Backward Inclined, or Tubular: At or near the peak 
static efficiency 
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G. Safety Criteria: Provide manufacturer's standard screen on fan inlet and 

discharge where exposed to operating and maintenance personnel. 

H. Corrosion Protection: 

1. All steel shall be mill-galvanized, or phosphatized and coated with 

minimum two coats, corrosion resistant enamel paint. Manufacturers 

paint and paint system shall meet the minimum specifications of: ASTM 

D1735 water fog; ASTM B117 salt spray; ASTM D3359 adhesion; and ASTM 

G152 and G153 for carbon arc light apparatus for exposure of non-

metallic material.  

1.4 SUBMITTALS 

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, 

and SAMPLES. 

B. Manufacturers Literature and Data: 

l. Fan sections, motors and drives. 

2. Centrifugal fans, motors, drives, accessories and coatings. 

a. In-line centrifugal fans. 

C. Certified Sound power levels for each fan. 

D. Motor ratings types, electrical characteristics and accessories. 

E. Belt guards. 

F. Maintenance and Operating manuals in accordance with Section 01 00 00, 

GENERAL REQUIREMENTS. 

G. Certified fan performance curves for each fan showing cubic feet per 

minute (CFM) versus static pressure, efficiency, and horsepower for 

design point of operation.  

1.5 APPLICABLE PUBLICATIONS 

A. The publications listed below form a part of this specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only. 

B. Air Movement and Control Association International, Inc. (AMCA): 

99-86...................Standards Handbook 

2l0-06..................Laboratory Methods of Testing Fans for 

Aerodynamic Performance Rating 

26l-09..................Directory of Products Licensed to bear the AMCA 

Certified Ratings Seal - Published Annually  

300-08..................Reverberant Room Method for Sound Testing of 

Fans 

C. American Society for Testing and Materials (ASTM): 

B117-07a................Standard Practice for Operating Salt Spray (Fog) 

Apparatus 
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D1735-08................Standard Practice for Testing Water Resistance 

of Coatings Using Water Fog Apparatus 

D3359-08................Standard Test Methods for Measuring Adhesion by 

Tape Test 

G152-06.................Standard Practice for Operating Open Flame 

Carbon Arc Light Apparatus for Exposure of Non-

Metallic Materials 

G153-04.................Standard Practice for Operating Enclosed Carbon 

Arc Light Apparatus for Exposure of Non-Metallic 

Materials 

D. Underwriters Laboratories, Inc. (UL): 

181-2005................Factory Made Air Ducts and Air Connectors 

1.6 EXTRA MATERIALS 

A. Provide one additional set of belts for all belt-driven fans. 

PART 2 - PRODUCTS 

2.1 FAN SECTION (CABINET FAN) 

 Refer to specification Section 23 73 00, INDOOR CENTRAL-STATION AIR-

HANDLING UNITS.  

2.2 CENTRIFUGAL FANS 

A. Standards and Performance Criteria: Refer to Paragraph, QUALITY 

ASSURANCE. Record factory vibration test results on the fan or furnish 

to the Contractor. 

B. Fan arrangement, unless noted or approved otherwise: 

l. DWDl fans: Arrangement 3. 

C. Construction: Wheel diameters and outlet areas shall be in accordance 

with AMCA standards. 

l. Housing: Low carbon steel, arc welded throughout, braced and 

supported by structural channel or angle iron to prevent vibration or 

pulsation, flanged outlet, inlet fully streamlined. Provide lifting 

clips, and casing drain. Provide manufacturer's standard access door. 

Provide 12.5 mm (1/2 inches) wire mesh screens for fan inlets without 

duct connections. 

2. Wheel: Steel plate with die formed blades welded or riveted in place, 

factory balanced statically and dynamically. 

3. Shaft: Designed to operate at no more than 70 percent of the first 

critical speed at the top of the speed range of the fans class.  

4. Bearings: Heavy duty ball or roller type sized to produce a Bl0 life 

of not less than 50,000 hours, and an average fatigue life of 200,000 
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hours. Extend filled lubrication tubes for interior bearings or 

ducted units to outside of housing. 

5. Belts: Oil resistant, non-sparking and non-static.  

6. Belt Drives: Factory installed with final alignment belt adjustment 

made after installation. 

7. Motors and Fan Wheel Pulleys: Adjustable pitch for use with motors 

through 15HP, fixed pitch for use with motors larger than 15HP. 

Select pulleys so that pitch adjustment is at the middle of the 

adjustment range at fan design conditions. 

8. Motor, adjustable motor base, drive and guard: Furnish from factory 

with fan.  Refer to Section 23 05 11, COMMON WORK RESULTS FOR HVAC 

for specifications. Provide protective sheet metal enclosure for fans 

located outdoors. 

9. Furnish variable speed fan motor controllers where shown on the 

drawings.  Refer to Section, MOTOR STARTERS. Refer to Section 23 05 

11, COMMON WORK RESULTS FOR HVAC for controller/motor combination 

requirements. 

D. In-line Centrifugal Fans: In addition to the requirements of paragraphs 

A and 2.2.C3 thru 2.2.C9, provide minimum 18 Gauge galvanized steel 

housing with inlet and outlet flanges, backward inclined aluminum 

centrifugal fan wheel, bolted access door and supports as required.  

Motors shall be factory pre-wired to an external junction box.  Provide 

factory wired disconnect switch. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install fan, motor and drive in accordance with manufacturer's 

instructions. 

B. Align fan and motor sheaves to allow belts to run true and straight. 

C. Bolt equipment to curbs with galvanized lag bolts. 

D. Install vibration control devices as shown on drawings and specified in 

Section 23 05 41, NOISE AND VIBRATION CONTROL FOR HVAC PIPING AND 

EQUIPMENT. 

3.2 PRE-OPERATION MAINTENANCE  

A. Lubricate bearings, pulleys, belts and other moving parts with 

manufacturer recommended lubricants. 

B. Rotate impeller by hand and check for shifting during shipment and check 

all bolts, collars, and other parts for tightness. 

C. Clean fan interiors to remove foreign material and construction dirt and 

dust. 
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3.3 START-UP AND INSTRUCTIONS 

A. Verify operation of motor, drive system and fan wheel according to the 

drawings and specifications. 

B. Check vibration and correct as necessary for air balance work. 

C. After air balancing is complete and permanent sheaves are in place 

perform necessary field mechanical balancing to meet vibration tolerance 

in Section 23 05 41, NOISE AND VIBRATION CONTROL FOR HVAC PIPING AND 

EQUIPMENT. 

- - - E N D - - - 
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SECTION 23 36 00 
AIR TERMINAL UNITS 

PART 1 - GENERAL  

1.1 DESCRIPTION  

 Air terminal units. 

1.2 RELATED WORK 

A. Section 23 05 11, COMMON WORK RESULTS FOR HVAC: General mechanical 

requirements and items, which are common to more than one section of 

Division 23. 

B. Section 23 05 41, NOISE AND VIBRATION CONTROL FOR HVAC PIPING AND 

EQUIPMENT: Noise requirements. 

C. Section 23 31 00, HVAC DUCTS AND CASINGS: Ducts and flexible 

connectors. 

D. Section 23 09 23, DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC: Valve 

operators. 

E. Section 23 05 93, TESTING, ADJUSTING, AND BALANCING FOR HVAC: Flow 

rates adjusting and balancing. 

F. Section 23 82 16, AIR COILS: Heating and Cooling Coils pressure 

ratings. 

1.3 QUALITY ASSURANCE  

 Refer to Paragraph, QUALITY ASSURANCE, in Section 23 05 11, COMMON WORK 

RESULTS FOR HVAC.  

1.4 SUBMITTALS  

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT 

DATA, and SAMPLES. 

B. Manufacturer's Literature and Data:  

1. Air Terminal Units: Submit test data.  

C. Certificates:  

1. Compliance with paragraph, QUALITY ASSURANCE.  

2. Compliance with specified standards.  

D. Operation and Maintenance Manuals: Submit in accordance with paragraph, 

INSTRUCTIONS, in Section 01 00 00, GENERAL REQUIREMENTS.  

1.5 APPLICABLE PUBLICATIONS  

A. The publications listed below form a part of this specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only.  
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B. Air Conditioning and Refrigeration Institute (AHRI)/(ARI):  

880-08..................Air Terminals Addendum to ARI 888-98 

incorporated into standard posted 15th December 

2002 

C. National Fire Protection Association (NFPA): 

90A-09..................Standard for the Installation of Air 

Conditioning and Ventilating Systems 

D. Underwriters Laboratories, Inc. (UL):  

181-08..................Standard for Factory-Made Air Ducts and Air 

Connectors  

E. American Society for Testing and Materials (ASTM):  

C 665-06................Standard Specification for Mineral-Fiber 

Blanket Thermal Insulation for Light Frame 

Construction and Manufactured Housing  

1.6 GUARANTY  

 In accordance with the GENERAL CONDITIONS  

PART 2 - PRODUCTS  

2.1 GENERAL  

A. Coils:  

 1. Refer to Drawings and Section 23 82 16, AIR COILS for additional 

coil requirements. 

2. Water Heating Coils: 

a. ARI certified, continuous plate or spiral fin type, leak 

tested at 2070 kPa (300 PSI). 

b. Capacity: As indicated, based on scheduled entering water 

temperature. 

c. Headers: Copper or Brass. 

d. Fins: Aluminum, maximum 315 fins per meter (8 fins per inch).  

e. Tubes: Copper, arrange for counter-flow of heating water. 

f. Water Flow Rate: Minimum 0.032 Liters/second (0.5 GPM). 

g. Provide vent and drain connection at high and low point, 

respectively of each coil. 

h. Coils shall be guaranteed to drain. 

B. Labeling: Control box shall be clearly marked with an identification 

label that lists such information as nominal CFM, maximum and minimum 

factory-set airflow limits, coil type and coil connection orientation, 

where applicable. 



Lebanon VA Medical Center May 18, 2012 
Behavioral Health Complex Issued for Bid 
Lebanon, PA 17042 VA Project No. 595-109 
 Project No. 3468 

 

AIR TERMINAL UNITS 23 36 00 - 3 

C. Factory calibrate air terminal units to air flow rate indicated.  All 

settings including maximum and minimum air flow shall be field 

adjustable. 

D. Dampers with internal air volume control: See section 23 31 00 HVAC 

DUCTS and CASINGS. 

2.2 AIR TERMINAL UNITS (BOXES)  

A. General: Factory built, pressure independent units, factory set-field 

adjustable air flow rate, suitable for single duct applications.  Use 

of dual-duct air terminal units is not permitted.  Clearly show on each 

unit the unit number and factory set air volumes corresponding to the 

contract drawings. Section 23 05 93, TESTING, ADJUSTING, AND BALANCING 

FOR HVAC work assumes factory set air volumes. Coordinate flow 

controller sequence and damper operation details with the drawings and 

Section 23 09 23, DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC.  All air 

terminal units shall be brand new products of the same manufacturer. 

B. Capacity and Performance: The Maximum Capacity of a single terminal 

unit shall not exceed 566 Liters/second (1,200 CFM) with the exception 

of operating rooms and Cystoscopy rooms, which shall be served by a 

single air terminal unit at a maximum of 1,250 Liters/second (3,000 

CFM).  

C. Sound Power Levels:  

Acoustic performance of the air terminal units shall be based on the 

design noise levels for the spaces stipulated in Section 23 05 41 

(Noise and Vibration Control for HVAC Piping and Equipment).  Equipment 

schedule (…) shall show the sound power levels in all octave bands.  

Terminal sound attenuators shall be provided, as required, to meet the 

intent of the design. 

D. Casing: Unit casing shall be constructed of galvanized steel no lighter 

than 0.85 mm (22 Gauge).  Air terminal units serving the operating 

rooms and Cystoscopy rooms shall be fabricated without lining. Provide 

hanger brackets for attachment of supports.  

1. Lining material: Suitable to provide required acoustic performance, 

thermal insulation and prevent sweating.  Meet the requirements of 

NFPA 90A and comply with UL 181 for erosion as well as ASTMC 665 

antimicrobial requirements.  Insulation shall consist of 13 mm (1/2 

IN) thick non-porous foil faced rigid fiberglass insulation of 4-

lb/cu.ft, secured by full length galvanized steel z-strips which 
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enclose and seal all edges.  Tape and adhesives shall not be used.  

Materials shall be non-friable and with surfaces, including all 

edges, fully encapsulated and faced with perforated metal or coated 

so that the air stream will not detach material. No lining material 

is permitted in the boxes serving operating rooms and Cystoscopy 

rooms.        

2. Access panels (or doors): Provide panels large enough for 

inspection, adjustment and maintenance without disconnecting ducts, 

and for cleaning heating coils attached to unit, even if there are 

no moving parts. Panels shall be insulated to same standards as the 

rest of the casing and shall be secured and gasketed airtight.  It 

shall require no tool other than a screwdriver to remove.  

3. Total leakage from casing: Not to exceed 2 percent of the nominal 

capacity of the unit when subjected to a static pressure of 750 Pa 

(3 inch WG), with all outlets sealed shut and inlets fully open.  

4. Octopus connector: Factory installed, lined air distribution 

terminal. Provide where flexible duct connections are shown on the 

drawings connected directly to terminals.  Provide butterfly-

balancing damper, with locking means in connectors with more than 

one outlet. Octopus connectors and flexible connectors are not 

permitted in the Surgical Suite.  

E. Construct dampers and other internal devices of corrosion resisting 

materials which do not require lubrication or other periodic 

maintenance.  

1. Damper Leakage: Not greater than 2 percent of maximum rated 

capacity, when closed against inlet static pressure of 1 kPa (4 inch 

WG).  

F. Provide multi-point velocity pressure sensors with external pressure 

taps. 

1. Provide direct reading air flow rate table pasted to box. 

G. Provide static pressure tubes. 

H. Externally powered DDC variable air volume controller and damper 

actuator to be furnished under Section 23 09 23, DIRECT-DIGITAL CONTROL 

SYSTEM FOR HVAC for factory mounting on air terminal units.  The DDC 

controller shall be electrically actuated. 
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I. Fan powered terminal units:  

1. General: The fan will be in a series configuration inside the unit 

casing.   

2. Fan assembly: Forward curved centrifugal direct drive blower with 

adjustable speed controller. 

a. Motor: Integral thermal overload protection. 

1) 115 V single phase. 

b. Motor assembly: Completely isolated from cabinet with rubber 

vibration mounts.   

3. Wiring: Factory mounted and wire controls.  Mount electrical 

components NEMA-1 control box with removable cover.  Incorporate 

single point electrical connection to power source.  Provide 

terminal strip in control box for field wiring of power source.  

Provide factory wired non-fused disconnect switch on each terminal 

unit. 

4. Provide 1-inch thick throwaway filter in the return air inlet. 

PART 3 - EXECUTION  

3.1 INSTALLATION  

A. Work shall be installed as shown and according to the manufacturer’s 

diagrams and recommendations. 

B. Handle and install units in accordance with manufacturer's written 

instructions.  

C. Support units rigidly so they remain stationary at all times. 

Cross-bracing or other means of stiffening shall be provided as 

necessary. Method of support shall be such that distortion and 

malfunction of units cannot occur. 

D. Locate air terminal units to provide a straight section of inlet duct 

for proper functioning of volume controls.  See VA Standard Detail.  

3.2 OPERATIONAL TEST  

 Refer to Section 23 05 11, COMMON WORK RESULTS FOR HVAC. 

- - - E N D - - - 
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SECTION 23 37 00 
AIR OUTLETS AND INLETS 

PART 1 - GENERAL  

1.1 DESCRIPTION  

A. Air Outlets and Inlets: Diffusers, Registers, Grilles, Filter Grilles, 

and Displacement Diffusers. 

1.2 RELATED WORK  

A. Outdoor and Exhaust Louvers: Section 08 90 00, LOUVERS AND VENTS.  

B. General Mechanical Requirements: Section 23 05 11, COMMON WORK RESULTS 

FOR HVAC.  

C. Noise Level Requirements: Section 23 05 41, NOISE AND VIBRATION CONTROL 

FOR HVAC PIPING AND EQUIPMENT.  

D. Testing and Balancing of Air Flows: Section 23 05 93, TESTING, 

ADJUSTING, AND BALANCING FOR HVAC. 

1.3 QUALITY ASSURANCE  

A. Refer to article, QUALITY ASSURANCE, in Section 23 05 11, COMMON WORK 

RESULTS FOR HVAC.  

B. Fire Safety Code: Comply with NFPA 90A.  

1.4 SUBMITTALS  

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, 

and SAMPLES.  

B. Manufacturer's Literature and Data:  

1. Diffusers, registers, grilles and accessories.  

C. Coordination Drawings: Refer to article, SUBMITTALS, in Section 23 05 

11, COMMON WORK RESULTS FOR HVAC.  

1.5 APPLICABLE PUBLICATIONS  

A. The publications listed below form a part of this specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only.  

B. Air Diffusion Council Test Code:  

1062 GRD-84.............Certification, Rating, and Test Manual 4th 

Edition  

C. American Society of Civil Engineers (ASCE): 

ASCE7-05................Minimum Design Loads for Buildings and Other 

Structures  

D. American Society for Testing and Materials (ASTM):  

A167-99 (2004)..........Standard Specification for Stainless and 

Heat-Resisting Chromium-Nickel Steel Plate, 

Sheet and Strip  
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B209-07.................Standard Specification for Aluminum and 

Aluminum-Alloy Sheet and Plate 

E. National Fire Protection Association (NFPA):  

90A-09..................Standard for the Installation of Air 

Conditioning and Ventilating Systems  

F. Underwriters Laboratories, Inc. (UL):  

181-08..................UL Standard for Safety Factory-Made Air Ducts 

and Connectors 

PART 2 - PRODUCTS  

2.1 EQUIPMENT SUPPORTS 

Refer to Section 23 05 11, COMMON WORK RESULTS FOR HVAC.  

2.2 AIR OUTLETS AND INLETS  

A. Materials:  

1. Aluminum only.  Provide manufacturer's standard gasket.   

2. Exposed Fastenings: The same material as the respective inlet or 

outlet. Fasteners for aluminum may be stainless steel.  

3. Contractor shall review all ceiling drawings and details and provide 

all ceiling mounted devices with appropriate dimensions and trim for 

the specific locations. 

B. Performance Test Data: In accordance with Air Diffusion Council Code 

1062GRD. Refer to Section 23 05 41, NOISE AND VIBRATION CONTROL FOR HVAC 

PIPING AND EQUIPMENT for NC criteria.  

C. Air Supply Outlets:  

1. Ceiling Diffusers: Suitable for surface mounting, exposed T-bar or 

special tile ceilings, off-white finish, square or round neck 

connection as shown on the drawings. Provide plaster frame for units 

in plaster ceilings.  

a. Square, louver, fully adjustable pattern: Round neck, surface 

mounting unless shown otherwise on the drawings. Provide 

equalizing or control grid and volume control damper.  

b. Perforated face type: Manual adjustment for one-, two-, three-, or 

four-way horizontal air distribution pattern without change of air 

volume or pressure. Provide equalizing or control grid and opposed 

blade over overlapping blade damper. Perforated face diffusers for 

VAV systems shall have the pattern controller on the inner face, 

rather than in the neck and designed to discharge air horizontally 

at the ceiling maintaining a Coanda effect.  
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c. Slot diffuser/plenum:  

1) Diffuser: Frame and support bars shall be constructed of heavy 

gauge extruded aluminum. Form slots or use adjustable pattern 

controllers, to provide stable, horizontal air flow pattern 

over a wide range of operating conditions. 

2) Galvanized steel boot lined with 13 mm (1/2 inch) thick 

fiberglass conforming to NFPA 90A and complying with UL 181 for 

erosion. The internal lining shall be factory-fabricated, anti-

microbial, and non-friable.  

3) Provide inlet connection diameter equal to duct diameter shown 

on drawings or provide transition coupling if necessary. Inlet 

duct and plenum size shall be as recommended by the 

manufacturer. 

4) Maximum pressure drop at design flow rate: 37 Pa 

 (0.15 inch W.G.)  

2. Linear Bar Grilles and Diffusers: Extruded aluminum, manufacturer's 

standard finish, and positive holding concealed fasteners.  

a. Margin Frame: Flat, 20 mm (3/4 inch) wide.  

b. Bars: Minimum 5 mm (3/16 inch) wide by 20 mm (3/4 inch) deep, zero 

deflection unless otherwise shown. Bar spacing shall be a minimum 

of 3 mm (1/8 inch) on center. Reinforce bars on 450 mm (18 inch) 

center for sidewall units and on 150 mm (6 inch) center for units 

installed in floor or sills.  

c. Provide opposed blade damper and equalizing or control grid where 

shown.  

3. Supply Registers: Double deflection type with horizontal face bars 

and opposed blade damper with removable key operator.  

a. Margin: Flat, 30 mm (1-1/4 inches) wide.  

b. Bar spacing: 20 mm (3/4 inch) maximum.  

c. Finish: Off white baked enamel for ceiling mounted units. Wall 

units shall have a prime coat for field painting, or shall be 

extruded with manufacturer's standard finish.  

4. Supply Grilles: Same as registers but without the opposed blade 

damper. 

D. Return and Exhaust Registers and Grilles: Provide opposed blade damper 

without removable key operator for registers.  

1. Finish: Off-white baked enamel for ceiling mounted units. Wall units 

shall have a prime coat for field painting, or shall be extruded 

aluminum with manufacturer's standard aluminum finish.  
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2. Standard Type: Fixed horizontal face bars set at 30 to 45 degrees, 

approximately 30 mm (1-1/4 inch) margin.  

3. Perforated Face Type: To match supply units.  

4. Linear Type: To match supply units. 

2.3 FILTER RETURN/EXHAUST GRILLE  

A. Provide grille with in stream 1-inch deep MERV 4 filter and removable 

face.  

1. Finish: Off-white baked enamel for ceiling mounted units. Wall units 

shall have manufacturer's standard aluminum finish. 

2. Standard Type: Fixed horizontal face bars set at 30 to 45 degrees, 

approximately 30 mm (1-1/4 inch) margin.  

3. Aluminum. 

4. Standard face connected to a mounting frame with space for a 

throwaway filter.  Hold face closed by a locking screw.  Provide 

retaining clips to hold filter in place.  Provide fiberglass 

throwaway filter.  

2.4 RADIAL DISPLACEMENT DIFFUSERS 

A. Supply and install 180 Degree Supply Radial Displacement diffuser of the 

sizes and capacities indicated on the drawings or diffuser schedule. 

B. The 180 Degree Supply Radial Displacement diffuser shall be constructed 

with an equalization baffle behind the operative diffuser face for 

uniform, low velocity, distribution of supply air.  Both the 

equalization baffle and face shall be securely retained in the diffuser 

frames.  The diffuser frames shall be constructed of high strength 

aluminum extrusion for rigidity and protection of the operative face 

panel.  There shall be no visible fasteners on the front panel.  The 

operative face shall be constructed of painted high-gauge steel, side 

and end panels may be provided in painted steel.  The frame and internal 

baffling elements shall be constructed of aluminum.  The paint shall be 

powder coat polyester.  Visible non-metallic components are 

unacceptable.  The diffuser shall be supplied with concealed mounting 

brackets that do not require puncturing the diffuser to install. 

C. The diffuser shall be available for duct connection into any non-

operative panel.  Air shall be delivered to the space at low noise 

levels and low velocities that are even across the diffuser face, in all 

ducting configurations. 

D. Diffuser manufacturer shall provide sound and pressure drop data derived 

from tests in accordance with ASHRAE standard 70-1991.  Performance data 

for adjacent zone shall be provided based on test in accordance with 
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Nordtest method, Air Terminal Devices:  Aerodynamic Testing + Rating at 

Low Velocity NT VVS 083. 

E. Base: 

1. Supply and install a base under each displacement diffuser.  The base 

shall be manufactured by the displacement diffuser manufacturer.  The 

base shall allow for removal from the space for access to the inlet 

of the diffuser if ducted from below. 

2. The base shall have an extruded aluminum frame and 22 gauge solid 

steel face.  Base heights shall be as indicated on the drawings.  

Finish shall be white. 

F. Duct Cover: 

1. Supply and install a duct cover over each displacement diffuser.  The 

duct cover shall be manufactured by the displacement diffuser 

manufacturer.  The duct cover shall allow for removal from the space 

for access to the inlet of the diffuser if ducted from below.   

2.5 FLAT FACED DISPLACEMENT DIFFUSERS 

A. Supply and install Flat Faced Wall Mounted Displacement diffuser of the 

sized and capacities indicated on the drawings or diffuser schedule. 

B. The 1-Way Flat Faced Wall Mounted Displacement diffuser shall be 

constructed with an equalization baffle behind the operative diffuser 

face for uniform, low velocity, distribution of supply air.  Both the 

equalization baffle and face shall be securely retained in the diffuser 

frame.  The diffuser frame shall be constructed of rolled steel for 

rigidity and protection of the operative face.  The operative face shall 

be constructed of painted high-gauge steel, the wall plenum may be satin 

coat steel.  The internal baffling elements shall be constructed of 

aluminum.  The paint shall be powder coat polyester.  Epoxies and their 

derivatives are unacceptable.  Visible non-metallic components are 

unacceptable. 

C. Air shall be delivered to the space at low noise levels and low 

velocities that are even across the diffuser face, in all ducting 

configurations. 

D. Diffuser manufacturer shall provide sound and pressure drop data derived 

from tests in accordance with ASHRAE standard 70-1991.  Performance data 

for adjacent zone shall be provided based on test in accordance with 

Nordtest method, Air Terminal Devices:  Aerodynamic Testing + Rating at 

Low Velocity NT VVS 083. 
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PART 3 - EXECUTION 

3.1 INSTALLATION  

A. Comply with provisions of Section 23 05 11, COMMON WORK RESULTS FOR 

HVAC, particularly regarding coordination with other trades and work in 

existing buildings.  

B. Protection and Cleaning: Protect equipment and materials against 

physical damage. Place equipment in first class operating condition, or 

return to source of supply for repair or replacement, as determined by 

Resident Engineer. Protect equipment during construction against entry 

of foreign matter to the inside and clean both inside and outside before 

operation and painting.  

3.2 TESTING, ADJUSTING AND BALANCING (TAB) 

Refer to Section 23 05 93, TESTING, ADJUSTING, AND BALANCING FOR HVAC. 

3.3 OPERATING AND PERFORMANCE TESTS 

Refer to Section 23 05 11, COMMON WORK RESULTS FOR HVAC  

- - - E N D - - - 
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SECTION 23 40 00 
HVAC AIR CLEANING DEVICES 

PART 1 - GENERAL  

1.1 DESCRIPTION  

A. Air filters for heating, ventilating and air conditioning.  

B. Definitions: Refer to ASHRAE Standard 52.1 for definitions of face 

velocity, net effective filtering area, media velocity, resistance 

pressure drop), atmospheric dust spot efficiency and dust-holding 

capacity. ASHRAE Standard 52.1 measures arrestance, dust spot efficiency 

and dust holding capacity of filters. 

C. Refer to ASHRAE Standard 52.2 for definitions of MERV (Minimum 

Efficiency Reporting Value), PSE (Particle Size Efficiency) and particle 

size ranges for each MERV number. ASHRAE Standard 52.2 measures particle 

size efficiency (PSE). 

1.2 RELATED WORK  

A. General mechanical requirements and items, which are common to more than 

one section of Division 23: Section 23 05 11, COMMON WORK RESULTS FOR 

HVAC.  

B. Filter housing and racks: Section 23 73 00, INDOOR CENTRAL-STATION AIR-

HANDLING UNITS.  

1.3 QUALITY ASSURANCE  

A. Air Filter Performance Report for Extended Surface Filters:  

1. Submit a test report for each Grade of filter being offered. The 

report shall not be more than three (3) years old and prepared by 

using test equipment, method and duct section as specified by ASHRAE 

Standards 52.1 and 52.2 for type filter under test and acceptable to 

Resident Engineer, indicating that filters comply with the 

requirements of this specification. Test for 150 m/min (500 fpm) will 

be accepted for lower velocity rated filters provided the test report 

of an independent testing laboratory complies with all the 

requirements of this specification. 

2. Government Option: The Government at its option may take one of the 

filters for each different type submitted and run an independent test 

to determine if the filter meets the requirements of this 

specification. When the filter meets the requirements, the Government 

will pay for the test. When the filter does not meet the 

specification requirements, the manufacturer will be required to pay 

for the test and replace the filters with filters that will perform 

as required by the specifications.  
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3. Guarantee Performance: The manufacturer shall supply ASHRAE 52.2 test 

reports on each filter type submitted. Any filter supplied will be 

required to maintain the minimum efficiency shown on the ASHRAE 

Standard 52.2 report throughout the time the filter is in service. 

Within the first 6-12 weeks of service a filter may be pulled out of 

service and sent to an independent laboratory for ASHRAE Standard 

52.2 testing for initial efficiency only. If this filter fails to 

meet the minimum level of efficiency shown in the previously 

submitted reports, the filter manufacturer/distributor shall take 

back all filters and refund the owner all monies paid for the 

filters, cost of installation, cost of freight and cost of testing. 

B. Filter Warranty for Extended Surface Filters: Guarantee the filters 

against leakage, blow-outs, and other deficiencies during their normal 

useful life, up to the time that the filter reaches the final pressure 

drop. Defective filters shall be replaced at no cost to the Government.  

C. Comply with UL Standard 586 for flame test. 

D. Nameplates: Each filter shall bear a label or name plate indicating 

manufacturer's name, filter size, rated efficiency,  UL classification, 

and file number.  

1.4 SUBMITTALS  

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, 

AND SAMPLES.  

B. Manufacturer's Literature and Data:  

1. Extended surface filters.  

2. Holding frames. Identify locations.  

3. Side access housings. Identify locations, verify insulated doors.  

4. HEPA filters. 

5. Magnehelic gages.  

C. Air Filter performance reports.  

D. Suppliers warranty. 

E. Field test results for HEPA filters as per paragraph 2.3.E.3. 

1.5 APPLICABLE PUBLICATIONS  

A. The publications listed below form a part of this specification to the 

extent referenced. The publications are referenced in the text by basic 

designation only.  

B. American Society of Heating, Refrigerating and Air-conditioning 

Engineers, Inc. (ASHRAE):  

52.1-92R................Gravimetric and Dust-Spot procedures for Testing 

Air Cleaning Devices Used in General Ventilation 

for Removing Particulate Matter 



Lebanon VA Medical Center May 18, 2012 
Behavioral Health Complex Issued for Bid 
Lebanon, PA 17042 VA Project No. 595-109 
 Project No. 3468 

 

HVAC AIR CLEANING DEVICES 23 40 00 - 3 

52.2-2007...............Method of Testing General Ventilation Air-

Cleaning Devices for Removal Efficiency by 

Particle Size  

C. American Society of Mechanical Engineers (ASME): 

NQA-1-2008..............Quality Assurance Requirements for Nuclear 

Facilities Applications 

D. Underwriters Laboratories, Inc. (UL):  

586;Amendment 20 March 2000   High-Efficiency, Particulate, Air Filter 

Units 

900;Revision 15 July 2009 Test Performance of Air Filter Units 

PART 2 - PRODUCTS  

2.1 REPLACEMENT FILTER ELEMENTS TO BE FURNISHED  

A. To allow temporary use of HVAC systems for testing and in accordance 

with Paragraph, TEMPORARY USE OF MECHANICAL AND ELECTRICAL SYSTEMS in 

Section 01 00 00, GENERAL REQUIREMENTS, provide one complete set of 

spare filters to the Resident Engineer. 

B. The Resident Engineer will direct whether these additional filters will 

either be installed as replacements for dirty units or turned over to VA 

for future use as replacements. 

2.2 EXTENDED SURFACE AIR FILTERS  

A. Use factory assembled air filters of the extended surface type with 

supported or non-supported cartridges for removal of particulate matter 

in air conditioning, heating and ventilating systems. Filter units shall 

be of the extended surface type fabricated for disposal when the 

dust-load limit is reached as indicated by maximum (final) pressure 

drop. 

B. Filter Classification: UL approved Class 1 or Class 2 conforming to UL 

Standard 900. 

C. Filter Grades, Percent, Average ASHRAE Efficiency and Controlled 

Containment: 
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Table 2.2C 

Filter Grades 

MERV Value 

ASHRAE 
52.2 

Application Dust-Spot 

Efficiency 

ASHRAE 52.1   

Particle Size  Thickness  

/Type  

     

8 Pre-Filter 30 to 35% 3  to 10 Microns 50 mm (2-inch) 

Throwaway 

     

     

14 After-Filter 90 to 95% 0.3 to 1 Micron 300 mm (12-inch)  

Rigid Cartridge 

     

     

D. Filter Media:  

1. MERV 14 Supported (Rigid Pleated) Type: Media shall be composed of 

high density glass fibers or other suitable fibers. Fastening methods 

used to maintain pleat shape, (metal backing or aluminum separators) 

shall be sealed in a proper enclosing frame to insure no air leakage 

for life of filter. Staples and stays are prohibited.  

2. MERV 8 (Pleated) Type: Media shall be composed of synthetic/natural 

fibers. Media shall maintain uniform pleat shape and stability for 

proper air flow and maximum dust loading. The media frame shall be 

constructed of aluminized steel. Bond the pleated media pack on all 

four edges to insure no air leakage for the life of the filter. 

Staples and stays are prohibited. 

E. Filter Efficiency and Arrestance: Efficiency and arrestance of filters 
shall be determined in accordance with ASHRAE Standard 52.1, and MERV 

value in accordance with ASHRAE Standard 52.2. 

 
F. Maximum initial resistance, recommended change over pressure drop, and 

maximum recommended final resistance, PA (inches of water), for each 

filter cartridge when operated at 150 m/min (500 feet per minute) face 

velocity shall be as specified in Table 2.2.F:  
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Table 2.2.F 
 

Filter Initial and Final Resistance 

 Initial 
Resistance 

Maximum Recommended 
Change Over 

Pressure Drop 

Maximum Final 
Resistance 

    

MERV 8 (2-inch deep) 95 (0.38) 190 (0.76) 250 (1.00) 

    

    

MERV 14 (12-inch deep) 170 (0.68) 340 (1.36) 375 (1.50) 

 

 
G. Side Servicing Housings:  

1. Minimum 1.6 mm (l6 Gauge) galvanized steel, or aluminum, completely 

factory assembled with upstream and downstream flanges for connection 

into the duct system. Furnish housing length sufficient to provide 

for fully extended operating filter elements.  

2. Access doors: Double wall insulated, located on one side of the 

housing; with continuous gasketing on the perimeter and positive 

locking devices. Provide access doors on both sides only when 

required as shown on drawings. Design doors to withstand a minimum 

positive/negative 1.0 kPa (4 inch WG) static pressure. Furnish access 

doors that are the full size of the housing.  

3. Filter slide channels: Channels shall incorporate a positive-sealing 

gasket material to seal the top and bottom of the filter cartridge 

frames to prevent bypass. Provide factory installed gasketing to 

prevent leakage between cartridges, and between cartridges and doors.  

H. Holding Frame System:  

1. Minimum 1.6 mm (l6 Gauge) galvanized steel, 100 mm (4 inches) deep, 

factory-supplied hardware necessary for field assembly, suitable for 

either upstream or downstream filter servicing. All members shall be 

cut to size and prepunched for easy assembly into modules of the size 

and capacity noted in the schedules.  

2. The framing members shall be permanently gasketed to prevent the 

bypass of unfiltered air. If required, furnish suitable vertical 

support members to prevent deflection of horizontal members. The 

vertical support members shall not interfere with either the 

installation or operation of the filters.  

3. The framing system shall incorporate a factory installed positive 

sealing device for each row of filters. This device shall allow for 
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easy installation and removal of cartridges and shall insure the seal 

between the gasketed filter elements while the bank is in operation. 

I. Equipment Identification: Section 23 05 11, COMMON WORK RESULTS FOR 

HVAC.  

2.4 INSTRUMENTATION 

A. Magnehelic Differential Pressure Filter Gages: Nominal 100 mm (four 

inch) diameter, zero to 500 Pa (zero to two inch water gage), three inch 

for HEPA) range.  Gauges shall be flush-mounted in aluminum panel board, 

complete with static tips, copper or aluminum tubing, and accessory 

items to provide zero adjustment.  

B. DDC static (differential) air pressure measuring station.  Refer to 

Specification Section 23 09 23 DIRECT DIGITAL CONTROL SYSTEM FOR HVAC 

C. Provide one DDC sensor across each extended surface filter. Provide 

Petcocks for each gauge or sensor.  

D. Provide one common filter gauge for two-stage filter banks with 

isolation valves to allow differential pressure measurement.   

2.5 HVAC EQUIPMENT FACTORY FILTERS 

A. Manufacturer standard filters within fabricated packaged equipment 

should be specified with the equipment and should adhere to industry 

standard.  

B. Cleanable filters are not permitted. 

2.6 FILTER RETURN GRILLES 

A. Refer to Section 23 37 00 AIR OUTLETS AND INLETS.  

PART 3 – EXECUTION    

3.1 INSTALLATION  

A. Install supports, filters and gages in accordance with manufacturer's 

instructions.  

B. Label clearly with words "Contaminated Air" on exhaust ducts leading to 

the HEPA filter housing. 

3.2 START-UP AND TEMPORARY USE  

A. Clean and vacuum air handling units and plenums prior to starting air 

handling systems.  

B. Install or deliver replacement filter units as directed by the Resident 

Engineer. 

- - E N D - - - 
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SECTION 23 73 00 
INDOOR CENTRAL-STATION AIR-HANDLING UNITS 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. Air handling units including integral components specified herein. 

B. Definitions: Air Handling Unit (AHU): A factory fabricated and tested 

assembly of modular sections consisting of fan, coils, filters, and 

other necessary equipment to perform one or more of the following 

functions of circulating, cleaning, heating, cooling, dehumidifying, and 

mixing of air. Design capacities of units shall be as scheduled on the 

drawings. 

1.2 RELATED WORK 

A. General mechanical requirements and items, which are common to more than 

one section of Division 23: Section 23 05 11, COMMON WORK RESULTS FOR 

HVAC.  

B. Sound and vibration requirements: Section 23 05 41, NOISE AND VIBRATION 

CONTROL FOR HVAC PIPING AND EQUIPMENT. 

C. Piping and duct insulation: Section 23 07 11, HVAC INSULATION.  

D. Piping and valves: Section 23 21 13, HYDRONIC PIPING. 

E. Heating and cooling coils and pressure requirements: Section 23 82 16, 

AIR COILS.  

F. Return and exhaust fans: Section 23 34 00, HVAC FANS.  

G. Requirements for flexible duct connectors and air leakage: Section 23 31 

00, HVAC DUCTS and CASINGS. 

H. Air filters and filters' efficiency: Section 23 40 00, HVAC AIR CLEANING 

DEVICES.  

I. HVAC controls: Section 23 09 23, DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC. 

J. Testing, adjusting and balancing of air and water flows: Section 23 05 

93, TESTING, ADJUSTING, AND BALANCING FOR HVAC. 

K. Types of motors: Section 23 05 12, GENERAL MOTOR REQUIREMENTS FOR HVAC.  

L. Types of motor starters: Section 26 29 11, LOW-VOLTAGE MOTOR STARTERS. 

1.3 QUALITY ASSURANCE 

A. Refer to Article, Quality Assurance, in Section 23 05 11, COMMON WORK 

RESULTS FOR HVAC. 

B. Air Handling Units Certification: Certify air-handling units in 

accordance with ARI 430. 

C. Heating, Cooling, and Air Handling Capacity and Performance Standards: 

ARI 430, ARI 410, ASHRAE 51, and AMCA 210.  
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D. Performance Criteria: 

1. The fan schedule indicates design CFM – Design Cubic Feet per Minute 

– followed by L/s – Liters per Second in brackets.  The Fan motor BHP 

(KW) at the operating point on the fan curves shall be increased by 

10% (safety factor) to cover the drive losses and field conditions.  

The fan motor shall be selected within the rated nameplate capacity, 

without relying upon NEMA Standard Service Factor. 

2. Select the fan operating point as follows: 

a. Forward Curve and Axial Flow Fans:  Right hand side of peak 
pressure point. 

b. Air Foil, Backward Inclined: At or near the peak static 
efficiency. 

3. Operating Limits: AMCA 99.   

E. Units shall be constructed by a manufacturer who has been manufacturing 

air handling units for at least five (5) years. 

1.4. SUBMITTALS:  

A. The contractor shall, in accordance with Section 01 33 23, SHOP 

DRAWINGS, PRODUCT DATA, AND SAMPLES, furnish a complete submission for 

all air handling units covered in the project. The submission shall 

include all information listed below. Partial and incomplete submissions 

shall be rejected without reviews. 

B. Manufacturer's Literature and Data: 

1. Submittals for AHUs shall include fans, drives, motors, coils, 

humidifiers, mixing box with outside/return air dampers, filter 

housings, and all other related accessories. The contractor shall 

provide custom drawings showing total air handling unit assembly 

including dimensions, operating weight, access sections, flexible 

connections, door swings, controls penetrations, electrical 

disconnect, lights, duplex receptacles, switches, wiring, utility 

connection points, unit support system, vibration isolators, drain 

pan, pressure drops through each component (filter, coil etc). 

2. Submittal drawings of section or component only will not be 

acceptable. Contractor shall also submit performance data including 

performance test results, charts, curves or certified computer 

selection data; data sheets; fabrication and insulation details. If 

the unit cannot be shipped in one piece, the contractor shall 

indicate the number of pieces that each unit will have to be broken 

into to meet shipping and job site rigging requirements. This data 

shall be submitted in hard copies and in electronic version 
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compatible to AutoCAD version used by the VA at the time of 

submission. 

3. Submit sound power levels in each octave band for fan and at entrance 

and discharge of AHUs at scheduled conditions.  In absence of sound 

power ratings refer to Section 23 05 41, NOISE AND VIBRATION CONTROL 

FOR HVAC PIPING AND EQUIPMENT.  

4. Provide fan curves showing Liters/Second (cubic feet per minute), 

static pressure, efficiency, and horsepower for design point of 

operation and at maximum design Liters/Second (cubic feet per 

minute).  

5. Submit total fan static pressure, external static pressure, for AHU 

including total, inlet and discharge pressures, and itemized 

specified internal losses and unspecified internal losses. Refer to 

air handling unit schedule on drawings. 

C. Maintenance and operating manuals in accordance with Section 01 00 00, 

GENERAL REQUIREMENTS. Include instructions for lubrication, filter 

replacement, motor and drive replacement, spare part lists, and wiring 

diagrams. 

D. Submit written test procedures two weeks prior to factory testing. 

Submit written results of factory tests for approval prior to shipping. 

E. Submit shipping information that clearly indicates how the units will be 

shipped in compliance with the descriptions below.  

 1. Units shall be shipped in one (1) piece where possible and in shrink 

wrapping to protect the unit from dirt, moisture and/or road salt.   

 2. If not shipped in one (1) piece, provide manufacturer approved 

shipping splits where required for installation or to meet shipping 

and/or job site rigging requirements in modular sections. Indicate 

clearly that the shipping splits shown in the submittals have been 

verified to accommodate the construction constraints for rigging as 

required to complete installation and removal of any section for 

replacement through available access without adversely affecting 

other sections.  

3. If shipping splits are provided, each component shall be individually 

shrink wrapped to protect the unit and all necessary hardware (e.g. 

bolts, gaskets etc.) will be included to assemble unit on site (see 

section 2.1.A4).   

 4. Lifting lugs will be provided to facilitate rigging on shipping 

splits and joining of segments.  If the unit cannot be shipped in one 

piece, the contractor shall indicate the number of pieces that each 
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unit will have to be broken into to meet shipping and job site 

rigging requirements.   

1.5 APPLICABLE PUBLICATIONS  

A. The publications listed below form a part of this specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only. 

B. Air-Conditioning, Heating, and Refrigeration Institute (AHRI)/(ARI): 

410-01..................Standard for Forced-Circulation Air-Heating and 

Air-Cooling Coils 

430-09..................Central Station Air Handling Units 

C. Air Movement and Control Association International, Inc. (AMCA): 

210-07..................Laboratory Methods of Testing Fans for Rating 

D. American Society of Heating, Refrigerating and Air-conditioning 

Engineers, Inc. (ASHRAE): 

170-2008................Ventilation of Health Care Facilities 

E. American Society for Testing and Materials (ASTM): 

ASTM B117-07a...........Standard Practice for Operating Salt Spray (Fog) 

Apparatus 

ASTM D1654-08...........Standard Test Method for Evaluation of Painted 

or Coated Specimens Subjected to Corrosive 

Environments 

ASTM D1735-08...........Standard Practice for Testing Water Resistance 

of Coatings Using Water Fog Apparatus 

ASTM D3359-08...........Standard Test Methods for Measuring Adhesion by 

Tape Test 

F. Military Specifications (Mil. Spec.): 

MIL-P-21035B-2003.......Paint, High Zinc Dust Content, Galvanizing 

Repair (Metric) 

G. National Fire Protection Association (NFPA): 

NFPA 90A................Standard for Installation of Air Conditioning 

and Ventilating Systems, 2009 

H. Energy Policy Act of 2005 (P.L.109-58) 

PART 2 - PRODUCTS 

2.1 AIR HANDLING UNITS 

A. General: 

1. AHUs shall be entirely of double wall galvanized steel construction 

without any perforations except as specified in section 2.1.C.2. 

Casing is specified in paragraph 2.1.C. Foil face lining is not an 

acceptable substitute for double wall construction. Galvanizing shall 
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be hot dipped conforming to ASTM A525 and shall provide a minimum of 

0.275 kg of zinc per square meter (0.90 oz. of zinc per square foot) 

(G90). Aluminum constructed units may be provided subject to VA 

approval and documentation that structural rigidity is equal or 

greater than the galvanized steel specified.  

2. The contractor and the AHU manufacturer shall be responsible for 

insuring that the unit will not exceed the allocated space shown on 

the drawings, including required clearances for service and future 

overhaul or removal of unit components. All structural, piping, 

wiring, and ductwork alterations of units, which are dimensionally 

different than those specified, shall be the responsibility of the 

contractor at no additional cost to the government.  

3. AHUs shall be fully assembled by the manufacturer in the factory in 

accordance with the arrangement shown on the drawings. The unit shall 

be assembled into the largest sections possible subject to shipping 

and rigging restrictions. The correct fit of all components and 

casing sections shall be verified in the factory for all units prior 

to shipment. All units shall be fully assembled, tested and then 

split to accommodate shipment and job site rigging. On units not 

shipped fully assembled, the manufacturer shall tag each section and 

include air flow direction to facilitate assembly at the job site. 

Lifting lugs or shipping skids shall be provided for each section to 

allow for field rigging and final placement of unit. 

4. The AHU manufacturer shall provide the necessary gasketing, caulking, 

and all screws, nuts, and bolts required for assembly. The 

manufacturer shall provide a local representative at the job site to 

supervise the assembly and to assure the units are assembled to meet 

manufacturer's recommendations and requirements noted on the 

drawings. Provide documentation that this representative has provided 

this service on similar jobs to the Contracting Officer. If a local 

representative cannot be provided, the manufacturer shall provide a 

factory representative. 

5. Gaskets: All door and casing and panel gaskets and gaskets between 

air handling unit components, if joined in the field, shall be high 

quality which seal air tight and retain their structural integrity 

and sealing capability after repeated assembly and disassembly of 

bolted panels and opening and closing of hinged components. Bolted 

sections may use a more permanent gasketing method provided they are 

not disassembled.  
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6. Structural Rigidity: Provide structural reinforcement when required 

by span or loading so that the deflection of the assembled structure 

shall not exceed 1/200 of the span based on a differential static 

pressure of 1991 PA (8 inch WG) or higher.  

B. Base: 

1. Provide a heavy duty steel base for supporting all major AHU 

components. Bases shall be constructed of wide-flange steel I-beams, 

channels, or minimum 125 mm (5 inch) high 3.5 mm (10 Gauge) steel 

base rails. Welded or bolted cross members shall be provided as 

required for lateral stability. Contractor shall provide supplemental 

steel supports as required to obtain proper operation heights for 

cooling coil condensate drain as shown on drawings.  

2. AHUs shall be completely self supporting for installation on concrete 

housekeeping pad.  

3. The AHU bases not constructed of galvanized steel shall be cleaned, 

primed with a rust inhibiting primer, and finished with rust 

inhibiting exterior enamel. 

C. Casing (including wall, floor and roof): 

1. General: AHU casing shall be constructed as solid double wall, 

galvanized steel insulated panels without any perforations, integral 

of or attached to a structural frame.  The thickness of insulation, 

mode of application and thermal breaks shall be such that there is no 

visible condensation on the exterior panels of the AHU located in the 

non-conditioned spaces.  

2. Casing Construction:  

Table 2.1.C.2 

Outer Panel 0.8 mm (22 Gage) Minimum 

Inner Panel 0.8 mm (22 Gage) Minimum 

Insulation 

Thickness 

Density 

Foam 

50 mm (2 inch) Minimum 

48 kg/m3 (3.0 lb/ft3) Minimum 

Total R Value 2.3 m2.K/W (13.0 ft2.OF.hr/Btu)  

Minimum 

3. Casing Construction (Contractor’s Option):  

Table 2.1.C.3 

Outer Panel 1.3 mm (18 Gage) Minimum 

Inner Panel 1.0 mm (20 Gage) Minimum 

Insulation 

Thickness 

Fiberglass 

50 mm (2 inch) Minimum 
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Density 24 kg/m3 (1.5 lb/ft3) Minimum 

Total R Value 1.4 m2.K/W (8.0 ft2.OF.hr/Btu) 

Minimum 

 

4. Blank-Off: Provide blank-offs as required to prevent air bypass 

between the AHU sections, around coils, and filters.  

5. Casing panels shall be secured to the support structure with 

stainless steel or zinc-chromate plated screws and gaskets installed 

around the panel perimeter. Panels shall be completely removable to 

allow removal of fan, coils, and other internal components for future 

maintenance, repair, or modifications. Welded exterior panels are not 

acceptable. 

6. Access Doors: Provide in each access section and where shown on 

drawings. Doors shall be a minimum of 50 mm (2 inch) thick with same 

double wall construction as the unit casing. Doors shall be a minimum 

of 600 mm (24 inches) wide, unless shown of different size on 

drawings, and shall be the full casing height up to a maximum of 1850 

mm (6 feet).  Doors shall be gasketed, hinged, and latched to provide 

an airtight seal. The access doors for fan section, mixing box, coil 

section shall include a minimum 150 mm x 150 mm (6 inch x 6 inch) 

double thickness, with air space between the glass panes tightly 

sealed, reinforced glass or Plexiglas window in a gasketed frame.  

a. Hinges: Manufacturers standard, designed for door size, weight and 

pressure classifications. Hinges shall hold door completely rigid 

with minimum 45 kg (100 lb) weight hung on latch side of door.  

b. Latches: Non-corrosive alloy construction, with operating levers 

for positive cam action, operable from either inside or outside. 

Doors that do not open against unit operating pressure shall allow 

the door to ajar and then require approximately 0.785 radian (45 

degrees) further movement of the handle for complete opening. 

Latch shall be capable of restraining explosive opening of door 

with a force not less than 1991 Pa (8 inch WG).   

c. Gaskets: Neoprene, continuous around door, positioned for direct 

compression with no sliding action between the door and gasket. 

Secure with high quality mastic to eliminate possibility of gasket 

slipping or coming loose. 

7. Provide sealed sleeves, metal or plastic escutcheons or grommets for 

penetrations through casing for power and temperature control wiring 

and pneumatic tubing. Coordinate with electrical and temperature 
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control subcontractors for number and location of penetrations. 

Coordinate lights, switches, and duplex receptacles and disconnect 

switch location and mounting. All penetrations and equipment mounting 

may be provided in the factory or in the field. All field 

penetrations shall be performed neatly by drilling or saw cutting. No 

cutting by torches will be allowed. Neatly seal all openings 

airtight. 

D. Floor: 

1. Unit floor shall be level without offset space or gap and designed to 

support a minimum of 488 kg/square meter (100 lbs per square foot) 

distributed load without permanent deformation or crushing of 

internal insulation. Provide adequate structural base members beneath 

floor in service access sections to support typical service foot 

traffic and to prevent damage to unit floor or internal insulation. 

Unit floors in casing sections, which may contain water or 

condensate, shall be watertight with drain pan.  

2. Where indicated, furnish and install floor drains, flush with the 

floor, with nonferrous grate cover and stub through floor for 

external connection.    

E. Condensate Drain Pan: Drain pan shall be designed to extend entire 

length of cooling coils including headers and return bends. Depth of 

drain pan shall be at least 43 mm (1.7 inches) and shall handle all 

condensate without overflowing. Drain pan shall be double-wall, double 

sloping type, and fabricated from stainless (304) with at least 50 mm (2 

inch) thick insulation sandwiched between the inner and outer surfaces. 

Drain pan shall be continuous metal or welded watertight. No mastic 

sealing of joints exposed to water will be permitted. Drain pan shall be 

placed on top of casing floor or integrated into casing floor assembly. 

Drain pan shall be pitched in all directions to drain line.  

1. An intermediate, stainless-steel (304) condensate drip pan with 

copper downspouts shall be provided on stacked cooling coils.    

 Use of intermediate condensate drain channel on upper casing of lower 

coil is permissible provided it is readily cleanable. Design of 

intermediate condensate drain shall prevent upper coil condensate 

from flowing across face of lower coil.  

2. Drain pan shall be piped to the exterior of the unit. Drain pan shall 

be readily cleanable. 

3. Installation, including frame, shall be designed and sealed to 

prevent blow-by.  
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F. Fans Sections: 

1. Fans shall be minimum Class II construction, double width, double 

inlet centrifugal, air foil or backward inclined  or forward curved 

type as indicated on drawings, factory balanced and rated in 

accordance with AMCA 210 or ASHRAE 51. Provide self-aligning, pillow 

block, regreasable ball-type bearings selected for a B (10) life of 

not less than 50,000 hours and an L (50) average fatigue life of 

200,000 hours per AFBMA Standard 9. Extend bearing grease lines to 

motor and drive side of fan section. Fan shall be located in 

airstream to assure proper air flow. 

2. Allowable vibration tolerances for fan shall not exceed a self-

excited vibration maximum velocity of 0.005 m/s  (0.20 inch per 

second) RMS, filter in, when measured with a vibration meter on 

bearing caps of machine in vertical, horizontal and axial directions 

or measured at equipment mounting feet if bearings are concealed. 

After field installation, compliance to this requirement shall be 

demonstrated with field test in accordance with Section 23 05 41, 

NOISE AND VIBRATION CONTROL FOR HVAC PIPING AND EQUIPMENT and Section 

23 05 93, TESTING, ADJUSTING, AND BALANCING FOR HVAC.  For plenum fan 

applications, the fan wheel shall meet or exceed guidelines in AMCA 

801-92 for dynamic balancing requirements.  Following fan assembly, 

the complete fan assembly balance shall be tested using an electronic 

balance analyzer with a tunable filter and stroboscope.  Vibration 

measurements shall be taken on each motor bearing housing in the 

vertical, horizontal, and axial planes (5 total measurements, 2 each 

motor bearing and 1 axial). 

G. Fan Motor, Drive and Mounting Assembly: 

1. Provide internally vibration isolated fan, motor and drive, mounted 

on a common integral bolted or welded structural steel base with 

adjustable motor slide rail with locking device. Provide vibration 

isolators and flexible duct connections at fan discharge to 

completely isolate fan assembly. Refer to Section 23 05 41, NOISE AND 

VIBRATION CONTROL FOR HVAC PIPING AND EQUIPMENT, for additional 

requirements. 

2. Fan Motor and Drive: Motors shall be premium energy efficient type, 

as mandated by the Energy Policy Act of 2005, with efficiencies as 

shown in the Specifications Section 23 05 12 (General Motor 

Requirements For HVAC and Steam Equipment), on drawings and suitable 

for use in variable frequency drive applications on AHUs where this 

type of drive is indicated. Refer to Section 23 05 11, COMMON WORK 
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RESULTS FOR HVAC, for additional motor and drive specifications. 

Refer to Specification Section 26 29 11, LOW-VOLTAGE MOTOR STARTERS.  

3. Fan drive and belts shall be factory mounted with final alignment and 

belt adjustment to be made by the Contractor after installation. 

Drive and belts shall be as specified in Section 23 05 11, COMMON 

WORK RESULTS FOR HVAC AND STEAM GENERATION. Provide additional 

drive(s) if required during balancing, to achieve desired airflow. 

H. Mixing Boxes: Mixing box shall consist of casing and outdoor air and 

return air dampers in opposed blade arrangement with damper linkage for 

automatic operation. Coordinate damper operator with Section 23 09 23, 

DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC. Dampers shall be of ultra-low 

leak design with metal compressible bronze jamb seals and extruded vinyl 

edge seals on all blades. Blades shall rotate on stainless steel sleeve 

bearings or bronze bushings. Leakage rate shall not exceed 1.6 cubic 

meters/min/square meter (5 CFM per square foot) at 250 Pa (1 inch WG) 

and 2.8 cubic meters/min/square meter (9 CFM per square foot) at 995 Pa 

(4 inch WG) Electronic  operators shall be furnished and mounted in an 

accessible and easily serviceable location by the air handling unit 

manufacturer at the factory. Damper operators shall be of same 

manufacturer as controls furnished under Section 23 09 23, DIRECT- 

I. Filter Section: Refer to Section 23 40 00, HVAC AIR CLEANING DEVICES, 

for filter requirements. 

1. Filters including one complete set for temporary use at site shall be 

provided independent of the AHU. The AHU manufacturer shall install 

filter housings and racks in filter section compatible with filters 

furnished. The AHU manufacturer shall be responsible for furnishing 

temporary filters (pre-filters and after-filters, as shown on 

drawings) required for AHU testing.  

2. Factory-fabricated filter section shall be of the same construction 

and finish as the AHU casing including filter racks and hinged double 

wall access doors. Filter housings shall be constructed in accordance 

with side service or holding frame housing requirements in Section 23 

40 00, HVAC AIR CLEANING DEVICES. 

3. Air-Handling Units serving surgical suites, shall have after filters 

located on the downstream side of the supply air fans and cooling 

coils.  Provide a diffuser section between the fan and the after-

filters to ensure uniform air distribution.  The final filters shall 

be HEPA filters located prior to the air outlets. 

J. Coils: Coils shall be mounted on hot dipped galvanized steel supports to 

assure proper anchoring of coil and future maintenance. Coils shall be 
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face or side removable for future replacement thru the access doors or 

removable panels. Each coil shall be removable without disturbing 

adjacent coil. Cooling coils shall be designed and installed to insure 

no condensate carry over. Provide factory installed extended supply, 

return, drain, and vent piping connections. Refer to Drawings and 

Section 23 82 16, AIR COILS for additional coil requirements. 

1. Water Coils.  

 K. Electrical and Lighting: Wiring and equipment specifications shall 

conform to Division 26, ELECTRICAL.  

1. Vapor-proof lights using cast aluminum base style with glass globe 

and cast aluminum guard shall be installed in access sections for 

fan, mixing box, and any section over 300 mm (12 inch) wide. A switch 

shall control the lights in each compartment with pilot light mounted 

outside the respective compartment access door. Wiring between 

switches and lights shall be factory installed. All wiring shall run 

in neatly installed electrical conduits and terminate in a junction 

box for field connection to the building system. Provide single point 

115 volt - one phase connection at junction box. 

2. Install compatible 100 watt bulb in each light fixture. 

3. Provide a convenience duplex receptacle next to the light switch. 

4. Disconnect switch and power wiring: Provide factory or field mounted 

disconnect switch. Coordinate with Division 26, ELECTRICAL. 

PART 3 – EXECUTION 

3.1 INSTALLATION 

A. Install air handling unit in conformance with ARI 435. 

B. Assemble air handling unit components following manufacturer's instruc-

tions for handling, testing and operation. Repair damaged galvanized 

areas with paint in accordance with Military Spec. DOD-P-21035. Repair 

painted units by touch up of all scratches with finish paint material. 

Vacuum the interior of air handling units clean prior to operation. 

C. Leakage and test requirements for air handling units shall be the same 

as specified for ductwork in Specification Section 23 31 00, HVAC DUCTS 

AND CASINGS except leakage shall not exceed Leakage Class (CL) 12 listed 

in SMACNA HVAC Air Duct Leakage Test Manual when tested at 1.5 times the 

design static pressure. Repair casing air leaks that can be heard or 

felt during normal operation and to meet test requirements. 

D. Perform field mechanical (vibration) balancing in accordance with 

Section 23 05 41, NOISE AND VIBRATION CONTROL FOR HVAC PIPING AND 

EQUIPMENT.  
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E. Seal and/or fill all openings between the casing and AHU components and 

utility connections to prevent air leakage or bypass. 

3.2 STARTUP SERVICES 

A. The air handling unit shall not be operated for any purpose, temporary 

or permanent, until ductwork is clean, filters are in place, bearings 

are lubricated and fan has been test run under observation. 

B. After the air handling unit is installed and tested, provide startup and 

operating instructions to VA personnel.  

C. An authorized factory representative should start up, test and certify 

the final installation and application specific calibration of control 

components.  Items to be verified include fan performance over entire 

operating range, noise and vibration testing, verification of proper 

alignment, overall inspection of the installation, Owner/Operator 

training, etc. 

- - - E N D - - - 
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SECTION 23 81 00 
DECENTRALIZED UNITARY HVAC EQUIPMENT 

PART 1 - GENERAL  

1.1 DESCRIPTION  

A. This section specifies split-system air conditioners. 

B. Definitions:  

1. Energy Efficiency Ratio (EER): The ratio of net cooling capacity is 

Btu/h to total rate of electricity input in watts under designated 

operating conditions (Btu hour/Watt). 

2. Seasonal Energy Efficiency Ratio (EER): The ratio of the total 

cooling output of an air conditioner during its normal annual usage 

period for cooling in Btu/h divided by total electric energy input in 

watts during the same period (Btu hour/Watt). 

3. Unitary: A Unitary Air Conditioner consists of one or more factory-

made assemblies which normally include an evaporator or cooling coil, 

a compressor and condenser combination, and may include a heating 

function as well.  

4. Where such equipment is provided in more than one assembly the 

separated assemblies are to be designed to be used together and the 

requirements of rating are based upon use of matched assemblies. 

1.2 RELATED WORK  

A. Section 23 05 11, COMMON WORK RESULTS FOR HVAC: General mechanical 

requirements and items, which are common to more than one section of 

Division 23.  

B. Section 23 05 41, NOISE and VIBRATION CONTROL FOR HVAC PIPING and 

EQUIPMENT: Requirements for different types of vibration isolators and 

noise ratings in the occupied areas.  

C. Section 23 07 11, HVAC INSULATION: Requirements for piping insulation. 

D. Section 23 23 00, REFRIGERANT PIPING: Requirements for refrigerant pipes 

and fittings.  

1.3 QUALITY ASSURANCE  

A. Refer to specification Section 23 05 11, COMMON WORK RESULTS FOR HVAC.   

B. Safety Standards: ASHRAE Standard 15, Safety Code for Mechanical 

Refrigeration. 

1.4 SUBMITTALS  

A. Submit in accordance with specification Section 01 33 23, SHOP DRAWINGS, 

PRODUCT DATA, and SAMPLES  
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B. Manufacturer’s literature and data:  

1. Sufficient information, including capacities, pressure drops and 

piping connections clearly presented, shall be included to determine 

compliance with drawings and specifications for units noted below:  

a. Unitary air conditioners:  

1) Split systems  

2. Unit Dimensions required clearances, operating weights accessories 

and start-up instructions. 

3. Electrical requirements, wiring diagrams, interlocking and control 

wiring showing factory installed and portions to be field installed. 

4. Mounting and flashing of the roof curb to the roofing structure with 

coordinating requirements for the roof membrane system. 

C. Certification: Submit proof of specified ARI Certification.  

D. Performance Rating:  Submit catalog selection data showing equipment 

ratings and compliance with required sensible-to-heat-ratio, energy 

efficiency ratio (EER), and coefficient of performance (COP).  

E. Operating and Maintenance Manual: Submit three copies of Operating and 

Maintenance manual to Resident Engineer three weeks prior to final 

inspection.  

F. Completed System Readiness Checklists provided by the Commissioning 

Agent and completed by the contractor, signed by a qualified technician 

and dated on the date of completion, in accordance with the requirements 

of Section 23 08 00 COMMISSIONING OF HVAC SYSTEMS. 

1.5 APPLICABLE PUBLICATIONS  

A. The publications listed below form a part of this specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only.  

B. Federal Specifications (Fed. Spec.):  

A-A-50502-90............ Air conditioner (Unitary Heat Pump) Air to Air 

(3000-300,000 Btu) 

C. Military Specifications (Mil. Specs.):  

MIL-PRF-26915D-06.......Primer Coating, for Steel Surfaces 

D. Air-Conditioning, Heating, and Refrigeration Institute (AHRI):  

210/240-08..............Performance Rating of Unitary Air-Conditioning 

and Air-Source Heat Pump Equipment  

270-08..................Sound Rating of Outdoor Unitary Equipment 

310/380-04..............Standard for Packaged Terminal Air-Conditioners 

and Heat Pumps (CSA-C744-04) 

340/360-07..............Performance Rating of Commercial and Industrial 

Unitary Air-Conditioning and Heat Pump Equipment  
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520-04..................Performance Rating of Positive Displacement 

Condensing Units  

E. Air Movement and Control Association (AMCA):  

210-07..................Laboratory Methods of Testing Fans for 

Aerodynamic Performance Rating (ANSI) 

410-96..................Recommended Safety Practices for Users and 

Installers of Industrial and Commercial Fans 

F. American National Standards Institute (ANSI):  

S12.51-02(R2007)........Acoustics - Determination of Sound Power Levels 

of Noise Sources Using Sound Pressure - 

Precision Method for Reverberation Rooms (same 

as ISO 3741:1999) 

G. American Society of Heating, Refrigerating, and Air-Conditioning 

Engineers (ASHRAE): 

2008 Handbook...........HVAC Systems and Equipment 

15-10...................Safety Standard for Refrigeration Systems (ANSI) 

H. American Society of Testing and Materials (ASTM): 

B117-09.................Standard Practice for Operating Salt Spray (Fog) 

Apparatus 

I. American Society of Civil Engineers (ASCE) 

ASCE 7-10...............Minimum Design Loads for Buildings and Other 

Structures 

J. National Electrical Manufacturer's Association (NEMA):  

MG 1-09 (R2010).........Motors and Generators (ANSI) 

ICS 1-00 (R2005, R2008).Industrial Controls and Systems: General 

Requirements 

K. National Fire Protection Association (NFPA) Publications: 

90A-09..................Standard for the Installation of Air-

Conditioning and Ventilating Systems   

PART 2 - PRODUCTS  

2.1 UNITARY AIR CONDITIONERS - GENERAL  

A. Applicable ARI Standards:  

1. Cooling Capacity Less Than 39.6 kW (135,000 Btu/h): AHRI 210/240. 

Units shall be listed in the ARI Directory of Certified Unitary Air-

Conditioners. 
B. Performance Rating: Cooling capacity of units shall meet the sensible 

heat and total heat requirements shown in the contract documents. In 

selecting unit size, make true allowance for "sensible to total heat 

ratio" to satisfy required sensible cooling capacity. 



Lebanon VA Medical Center May 18, 2012 
Behavioral Health Complex Issued for Bid 
Lebanon, PA 17042 VA Project No. 595-109 
 Project No. 3468 

 

DECENTRALIZED UNITARY HVAC EQUIPMENT 23 81 00 - 4 

C. Machinery Guards: Provide guards as shown in AMCA 410 for belts, chains, 

couplings, pulleys, sheaves, shafts, gears and other moving parts 

regardless of height above the floor. Drive guards may be excluded where 

motors and drives are inside factory fabricated casings. 

D. Corrosion Prevention: Unless specified otherwise, equipment fabricated 

from ferrous metals that do not have a zinc coating or a duplex coating 

of zinc and paint shall be treated for prevention of rust with a factory 

coating or paint system that will withstand 125 hours in a salt-spray 

fog test, except that equipment located outdoors shall be tested for 500 

hours. The salt-spray fog test shall be in accordance with ASTM B117 

using a 20 percent sodium chloride solution. Immediately after 

completion of the test, the coating shall show no signs of blistering, 

wrinkling or cracking, no loss of adhesion, and the specimen shall show 

no signs of rust beyond 3 mm (1/8-inch) on both sides from the scratch 

mark. 

2.3 SPLIT-SYSTEM AIR CONDITIONERS 

A. Description: Factory assembled and tested, wall-mounted units, with an 

air-cooled remote condensing unit, and field-installed refrigeration 

piping. 

B. Wall-Mounting, Evaporator-Fan Components: 

1. Cabinet:  Enameled steel with removable panels on front and ends in 

color selected by Architect, and discharge drain pans with drain 

connection. 

2. Airstream Surfaces:  Surfaces in contact with the airstream shall 

comply with requirements in ASHRAE 62.1-2007. 

3. Drain Pan and Drain Connection:  Comply with ASHRAE 62.1-2007.  

Provide factory installed and wired condensate pump and level 

controls. 

4. Refrigerant Coil:  Copper tube, with mechanically bonded aluminum 

fins, complying with AHRI 210/240, and with thermal-expansion valve. 

6. Fan: Direct drive, centrifugal fan. 

7. Fan Motors:  Comply with requirements in Section 23 05 12, GENERAL 

MOTOR REQUIREMENTS FOR HVAC EQUIPMENT for multi-tapped, multi-speed 

motors with internal thermal protection and permanent lubrication. 

8. Filters: Disposable, with MERV rating of 7 or higher according to 

ASHRAE 52.2. 

F. Air-Cooled, Compressor-Condenser Components: 

1. Casing:  Steel, finished with baked enamel in color selected by 

Architect, with removable panels for access to controls, weep holes 

for water drainage, and mounting holes in base.  Service valves, 
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fittings, and gage ports shall be brass and located outside of the 

casing. 

2. Compressor:  Hermetically sealed reciprocating or scroll type with 

crankcase heater and mounted on vibration isolation.  Compressor 

motor shall have thermal- and current-sensitive overload devices, 

start capacitor, relay, and contactor. 

3. Compressor motor with manual-reset, high-pressure switch and 

automatic-reset, low-pressure switch. 

4. Refrigerant: R-407C or R-410A unless otherwise indicated. 

5. Refrigerant Coil:  Copper tube, with mechanically bonded aluminum 

fins, complying with AHRI 210/240, and with liquid subcooler. 

6. Fan:  Aluminum, propeller type, directly connected to motor. 

7. Motor:  Permanently lubricated, with integral thermal-overload 

protection. 

8. Low Ambient Kit:  Permit operation down to minus 18 deg C (0 deg F). 

10. Minimum Energy Efficiency:  Comply with ASHRAE/IESNA 90.1-2004, 

"Energy Standard for Buildings except Low-Rise Residential 

Buildings." 

PART 3 EXECUTION 

3.1 INSTALLATION 

A. Install units level and plumb maintaining manufacturer’s recommended 

clearances and tolerances. 

B. Install ground-mounting, compressor-condenser components on 100 mm    

(4-inch) thick, reinforced concrete base; 100 mm (4 inches) larger on 

each side than unit.  Concrete, reinforcement, and formwork are 

specified in Section 03 30 00, CAST-IN-PLACE CONCRETE. Coordinate anchor 

installation with concrete base. 

C. Install and connect refrigerant tubing to component's quick-connect 

fittings.  Install tubing to allow access to unit. 

D. Install wall sleeves in finished wall assembly and weatherproof.   

3.2 CONNECTIONS 

A. Verify condensate drainage requirements. 

B. Install condensate drain, minimum connection size, with trap and 

indirect connection to nearest roof drain or area drain. 

C. Install piping adjacent to units to allow service and maintenance. 

D. Ground equipment and install power wiring, switches, and controls for 

self contained and split systems. 
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E. Connect refrigerant piping to coils with shutoff valves on the suction 

and liquid lines at the coil and a union or flange at each connection at 

the coil and condenser. 

3.3 FIELD QUALITY CONTROL 

A. Perform tests and inspections and prepare test reports. 

B. Tests and Inspections: After installing units and after electrical 

circuitry has been energized, test units for compliance with 

requirements. Inspect for and remove shipping bolts, blocks, and tie-

down straps. After electrical circuitry has been energized, start units 

to confirm proper motor rotation and unit operation.  Test and adjust 

controls and safeties.  Replace damaged and malfunctioning controls and 

equipment. Remove and replace malfunctioning units and retest as 

specified above. 

3.4 INSTRUCTIONS 

 Provide services of manufacturer’s technical representative for four 

hours to instruct VA personnel in operation and maintenance of units. 

3.5 STARTUP AND TESTING  

 The Commissioning Agent will observe startup and contractor testing of 

selected equipment. Coordinate the startup and contractor testing 

schedules with the Resident Engineer and Commissioning Agent. Provide a 

minimum of 7 days prior notice. 

3.6 COMMISSIONING  

A. Provide commissioning documentation in accordance with the requirements 

of Section 23 08 00 – COMMISSIONING OF HVAC SYSTEMS for all inspection, 

start up, and contractor testing required above and required by the 

System Readiness Checklist provided by the Commissioning Agent. 

B. Components provided under this section of the specification will be 

tested as part of a larger system. Refer to Section 23 08 00 – 

COMMISSIONING OF HVAC SYSTEMS and related sections for contractor 

responsibilities for system commissioning. 

3.7 DEMONSTRATION AND TRAINING  

A. Provide services of manufacturer’s technical representative for four 

hours to instruct VA personnel in operation and maintenance of units. 

B. Submit training plans and instructor qualifications in accordance with 

the requirements of Section 23 08 00 – COMMISSIONING OF HVAC SYSTEMS. 

 

---END--- 
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SECTION 23 81 46 
WATER-SOURCE HEAT PUMPS 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies electrically operated “Water-Source Water-to-

Water Heat Pumps" 

1.2 RELATED WORK 

A. Section 01 00 00, GENERAL REQUIREMENTS: For pre-test requirements. 

B. Section 23 05 11, COMMON WORK RESULTS FOR HVAC: General mechanical 

requirements and items, which are common to more than one section of 

Division 23. 

C. Section 23 21 13, HYDRONIC PIPING. 

D. Section 23 09 23, DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC: Requirements 

for controls and instrumentation. 

E. Section 23 05 93, TESTING, ADJUSTING, and BALANCING FOR HVAC: 

Requirements for testing, adjusting and balancing of HVAC system. 

F. Section 23 08 00 – COMMISSIONING OF HVAC SYSTEMS: Requirements for 

commissioning, systems readiness checklists, and training. 

G. Section 01 91 00 – GENERAL COMMISSIONING REQUIREMENTS  

1.3 QUALITY ASSURANCE: 

A. Refer to specification Section 23 05 11, COMMON WORK RESULTS FOR HVAC. 

B. Comply with ASHRAE Standard 15, Safety Code for Mechanical 

Refrigeration. 

C. Comply with ASHRAE 90.1-2010. 

1.4 SUBMITTALS 

A. Submit in accordance with specification Section 01 33 23, SHOP DRAWINGS, 

PRODUCT DATA, and SAMPLES. 

B. Manufacturer’s Literature and Data. 

1. Water Source Water-to-Water Heat Pumps: 

C. Certification: Submit, simultaneously with shop drawings, a proof of 

certification that this product has been certified by AHRI.  

D. Performance Rating: Submit catalog selection data showing equipment 

ratings and compliance with required cooling and heating capacities EER 

and COP values as applicable. 

E. Completed System Readiness Checklists provided by the Commissioning 

Agent and completed by the contractor, signed by a qualified technician 

and dated on the date of completion, in accordance with the requirements 

of Section 23 08 00 COMMISSIONING OF HVAC SYSTEMS. 
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1.5 APPLICABLE PUBLICATIONS: 

A. The publications listed below form a part of this specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only. 

B. Federal Specification (Fed. Spec.): 

A-A-50502-90............Air-conditioner (UNITARY HEAT PUMP), AIR TO AIR 

(3000 TO 300,000 BTUH) 

C. Air-Conditioning, Heating and Refrigeration Institute (AHRI) Standards: 

AHRI-DCPP...............Directory of Certified Product Performance - 

Applied Directory of Certified Products  

325-98..................Ground Water-Source Heat Pumps 

D. American Society of Heating, Refrigerating and Air-Conditioning 

Engineers Inc (ASHRAE): 

15-10...................Safety Standard for Refrigeration Systems (ANSI) 

90.1-10.................Energy Standard for Buildings except Low-Rise 

Residential Buildings 

2008 Handbook HVAC Systems and Equipment  

E. National Electrical Manufacturer’s Association (NEMA): 

MG 1-09 (R2010).........Motors and Generators (ANSI) 

ICS 1-00 (R2005)........Industrial Controls and Systems: General 

Requirements 

F. Underwriters Laboratory (UL): 

1995-05.................Heating and Cooling Equipment 

PART 2- PRODUCTS 

2.1 OPERATING CONDITIONS 

A. Provide water-to-water heat pump with the capacity as scheduled on 

drawings. 

B. Heat Pump shall be designed to operate using R-410a Refrigerant. 

C. Heat Pump shall be designed for parallel heat exchanger water flow. 

D. Heat pump shall be designed for simultaneous variable capacity heating 

and cooling operation in conjunction with a single source/sink. 

E. The liquid to be heated and cooled will be water containing corrosion 

inhibitors. 

F. Heat Pump shall be designed to operate using 460 volt, 3 phase, 60Hz 

electrical power supply. 

2.2 WATER-TO-WATER PACKAGED HEAT PUMP 

A. System Description:  Heat Pump shall incorporate Scroll-type compressors 

and consist of multiple refrigerant circuits.  Each refrigerant circuit 

shall consist of an individual compressor, condenser, evaporator 
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circuit, thermal expansion valve, reversing valve, and control system.  

Each circuit shall be constructed to be independent of other circuits 

from a refrigeration and electrical stand-point.  The multi-circuit heat 

pump must be able to produce chilled or heated water even in the event 

of a failure of one or more refrigerant circuits.   

C. Virtual Moveable Endcap:  The heat pump shall be designed for 

simultaneous variable capacity operation through Virtual Moveable Endcap 

(VME) technology.  There shall be a VME module at every module-to-module 

interface.  The VME module shall contain fast-acting motorized butterfly 

valves that close on a command from the central control system and 

isolate heating modules from cooling modules.  By closing VME valves, 

capacity can be shifted between heating and cooling based on the 

required loads in each system. 

D. General: 

1. All Modules shall be ETL listed in accordance with UL Standard 465, 

CSA certified per Standard C22.2#119. 

2. Modules shall ship wired and charged with refrigerant.  All modules 

shall be factory run tested prior to shipment. 

3. Compressors, heat exchangers, piping and controls shall be mounted on 

a heavy gauge steel frame.  Electrical controls, contactors, and 

relays for each module shall be mounted within that module. 

E. Water Mains:  Each module shall include supply and return mains for both 

load and source-sink water.  Grooved end connections are provided for 

interconnection to six inch standard (6.625” outside diameter) piping 

with Victaulic type couplings.  Water Mains shall be installed such that 

they are beneath any power or control wiring so as to insure for safe 

operation in the event of condensation or minor piping leaks.  Water 

piping must be under all electrical devices. 

F. Heat Exchangers:  Each load and source-sink heat exchanger shall be 

brazed plate heat exchangers constructed of 316 stainless steel; 

designed, tested, and stamped in accordance with UL 1995 code for 650 

psig working pressure on the load side and 650 psig working pressure on 

the source-sink.  Both the load side and source-sink side heat 

exchangers shall be mounted below the compressor, to eliminate the 

effect of migration of refrigerant to the cold heat exchanger with 

consequent liquid slugging on start-up. 

G. Compressor:  Each module shall contain two hermetic scroll compressors 

independently circuited and with internal spring isolation mounted to 

the module with rubber-in-shear isolators.  Each system also includes 
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high discharge pressure and low suction pressure manual reset safety 

cut-outs. 

H. VME Module:  Each VME module shall include motorized fast-acting 

butterfly valves, water mains with Victaulic grooved connections, and 

provisions for connection to the high voltage buss bar.  Each module 

shall be electrically isolatable from the high voltage buss through a 

disconnecting means without disconnecting power from other modules. 

I. Head Pressure Control Valves:  Heat exchangers on the source/sink side 

of the Heat Pump Modules shall be equipped with motorized modulating 

butterfly type valves driven by a signal from the master controller and 

used to maintain head pressure whenever necessary. 

J. Single Point Power: Chiller shall be equipped with a pre-engineered 

genuine buss bar electrical system for single point power.  Where the 

equipment size exceeds the amp rating of the buss bar, multiple power 

connections may be applied.  Pre-engineered system shall also 

incorporate individual module isolation circuit breakers for full 

redundancy and ability of a module to be taken off-line for repair while 

the rest of the modules continue to operate.  Isolating circuit 

breaker/service lock-out switch must be included on each module 

K. Central Control System. 

1. Sequencing and operation of the of the various compressors, VME 

isolating valves, and head pressure control valves shall be performed 

by a microprocessor based control system (Master Controller). 

a. Master control must be powered off of the chiller.  Individual 

control power source is not permissible. 

b. Each heat pump module must have an individual switch ”manual-off-

auto”, so if the master controller fails it can still operate on 

its own slave controller 

2. The Master Controller shall monitor and report the following on each 

refrigeration system: 

a. Discharge Pressure Fault 

b. Suction Pressure Fault 

c. Compressor Winding Temperature 

d. Suction Temperature 

e. Load Leaving Water Temperature 

f. Source-Sink Leaving Water Temperature 

3. The Master Controller shall be powered by the chillers single point 

power connection and shall monitor and report the following system 

parameters: 

a. Cooling Load Water Entering and Leaving Temperature 
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b. Heating Load Water Entering and Leaving Temperature 

c. Source-Sink Water Entering and Leaving Temperature  

d. Load Water (both heating and cooling) and Source-Sink Water Flow 

4. An out of tolerance indication from these controls or sensors shall 

cause a “fault” indication at the Master Controller and shutdown of 

that compressor with the transfer of load requirements to the next 

available compressor.  In the case of a System Fault the entire heat 

pump will be shut down.  When a fault occurs, the Master Controller 

shall record conditions at the time of the fault and store the data 

for recall.  This information shall be capable of being recalled 

through the keypad of the Master Controller and displayed on the 

Master Controller’s 2 line by 40 character back-lit LCD.  A history 

of faults shall be maintained including date and time of day of each 

fault (up to the last 20 occurrences). 

5. Individual monitoring of leaving water temperatures from each 

refrigeration system shall be programmed to protect against heat 

exchanger freeze-up. 

6. The control system shall evaluate the water temperatures of the 

heating and cooling systems to assess the required capacity of each 

and cycle compressors of the Heat Pump Modules and valves in the VME 

Modules to configure the equipment as needed.  The control system 

shall monitor entering and leaving load water temperatures to 

determine system load and select the number of compressor circuits 

required to satisfy heating and cooling setpoints simultaneously.  

Response times and set points shall be adjustable.  The system shall 

provide for variable time between compressor sequencing and 

temperature sensing, so as to fine tune the heat pump to different 

existing building conditions.   

7. Interoperability:  The Heat pump shall be capable of interfacing with 

the Building Automation System via an Interoperability Web Portal. 

L. Heat pump shall have a single point power connection and external inputs 

and outputs to be compatible with the building management system.  

Inputs/Outputs include: 

1. Remote Start/Stop 

2. General Alarm  

3. Cooling Load Limit 

4. Heating Load Limit 

5. Cooling Load Reset 

6. Heating Load Reset 
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M. Each inlet water header shall incorporate a built in 30-mesh (minimum) 

in-line strainer system to prevent heat exchanger fouling.   

N. Heat pump to be provided with on board condenser debris management 

system 

2.3 SAFETIES, CONTROLS AND OPERATION 

A. Heat pump safety controls system shall be provided with the unit 

(minimum) as follows: 

1. Low refrigerant pressure 

2. Loss of flow through the source/sink heat exchanger 

3. Loss of flow through the load (cooling and/or heating) heat exchanger 

4. High refrigerant pressure 

5. High compressor motor temperature 

6. Low suction gas temperature 

7. Low leaving water temperature 

B. Failure of heat pump to start or heat pump shutdown due to any of the 

above safety cutouts shall be enunciated by display of the appropriate 

diagnostic description at the unit control panel.  This annunciation 

will be in plain English. 

C. The heat pump shall be furnished with a Master Controller as an integral 

portion of the heat pump control circuitry to provide the following 

functions: 

1. Provide automatic heat pump shutdown during periods when the load 

level decreases below the normal operating requirements of the heat 

pump.  Upon an increase in load, the heat pump shall automatically 

restart. 

2. Provisions for connection to automatically enable the heat pump from 

a remote energy management system. 

3. The control panel shall provide alphanumeric display showing all 

system parameters in plain English language with numeric data in 

English units. 

D. Normal Heat pump Operation 

1. When heat pump is enabled, the factory supplied Master Controller 

modulates the heat pump capacity from minimum to maximum as required 

by building load. 

2. The heat pump control system shall respond to Entering Water 

Temperature and will have an integral reset based on entering water 

temperature to provide for efficient operation at part-load 

conditions. 
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E. Power Phase Monitor 

1. Provide a Power Phase Monitor on the incoming power supply to the 

heat pump.  This device shall prevent the heat pump from operating 

during periods when the incoming power is unsuitable for proper 

operation. 

2. The Power Phase Monitor shall provide protection against the 

following conditions: 

a. Low Voltage (Brown-Out) 

b. Phase Rotation 

c. Loss of Phase 

d. Phase Imbalance 

PART 3- EXECUTION 

3.1 PIPING SYSTEM FLUSHING PROCEDURE 

A. Prior to connecting the heat pump to the condenser and chilled water 

loop, the piping loops shall be flushed with a detergent and hot water 

(110-130° F) mixture to remove previously accumulated dirt and other 

organics.  In old piping systems with heavy encrustation of inorganic 

materials consult a water treatment specialist for proper passivation 

and/or removal of these contaminants.  

B. During the flushing, a 30 mesh (max.) Y-strainers shall be in place in 

the system piping and examined periodically as necessary to remove 

collected residue. The flushing process shall take no less than 6 hours 

or until the strainers when examined after each flushing are clean.  

Detergent and acid concentrations shall be used in strict accordance 

with the respective chemical manufacturer's instructions.  After 

flushing with the detergent and/or dilute acid concentrations the system 

loop shall be purged with clean water for at least one hour to ensure 

that all residual cleaning chemicals have been flushed out.   

C. Prior to supplying water to the heat pump the Water Treatment 

Specification shall be consulted for requirements regarding the water 

quality during heat pump operation.  The appropriate heat pump 

manufacturer’s service literature shall be available to the operator 

and/or service contractor and consulted for guidelines concerning 

preventative maintenance and off-season shutdown procedures. 

3.2 WATER TREATMENT REQUIREMENTS 

A. Supply water for both the hydronic and geothermal heat pump water 

circuits shall be analyzed and treated by a professional water treatment 

specialist who is familiar with the operating conditions and materials 

of construction specified for the heat pump’s heat exchangers, headers 
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and associated piping.  Cycles of concentration shall be controlled such 

that recirculated water quality for modular heat pumps using 316 

stainless steel brazed plate heat exchangers and carbon steel headers is 

maintained within the following parameters: 

1. pH:  Greater than 7 and less than 9 

2. Total Dissolved Solids (TDS):  Less than 1000 ppm 

3. Hardness as CaCO3:  30 to 500 ppm 

4. Alkalinity as CaCO3:  30 to 500 ppm 

5. Chlorides:  Less than 200 ppm 

6. Sulfates:  Less than 200 ppm 

3.3 INSTALLATION 

A. Floor-Mounted Units: Support on neoprene pads with minimum 3.17-mm 

(0.125-inch) static deflection.  Secure units to anchor bolts installed 

in concrete bases. 

B. Suspended Units: Suspend from structure with threaded steel rods and 

minimum 6.35-mm (0.25-inch) static deflection rubber-in-shear vibration 

isolators. 

3.4 CONNECTIONS 

A. Connect supply and return hydronic piping to heat pump with unions and 

shutoff valves and hose kits. 

B. Install electrical devices furnished by manufacturer but not specified 

to be factory mounted. 

C. Install piping adjacent to machine to allow service and maintenance. 

3.5 FIELD QUALITY CONTROL 

A. Perform the following field tests and inspections and prepare test 

reports: 

1. Test the heat pump units for the performance compliance after the 

installation is complete and electrical circuitry is energized.   

2. Inspect for and remove shipping bolts, blocks, and tie-down straps. 

3. Operational Test:  After electrical circuitry has been energized, 

start units to confirm motor rotation and unit operation. 

4. Test and adjust controls and safeties.  Replace damaged and 

malfunctioning controls and equipment. 

B. Remove and replace malfunctioning units and retest as specified above. 

3.6 INSTRUCTIONS 

A. Provide services of manufacturer’s technical representative for four 

hours to instruct VA personnel in operation and maintenance of heat 

pumps. 
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3.7 STARTUP AND TESTING  

A. The Commissioning Agent will observe startup and contractor testing of 

selected equipment. Coordinate the startup and contractor testing 

schedules with the Resident Engineer and Commissioning Agent. Provide a 

minimum of 7 days prior notice. 

3.8 COMMISSIONING  

A. Provide commissioning documentation in accordance with the requirements 

of Section 23 08 00 – COMMISSIONING OF HVAC SYSTEMS for all inspection, 

start up, and contractor testing required above and required by the 

System Readiness Checklist provided by the Commissioning Agent. 

B. Components provided under this section of the specification will be 

tested as part of a larger system. Refer to Section 23 08 00 – 

COMMISSIONING OF HVAC SYSTEMS and related sections for contractor 

responsibilities for system commissioning. 

3.9 DEMONSTRATION AND TRAINING  

A. Provide services of manufacturer’s technical representative for four 

hours to instruct VA personnel in operation and maintenance of units. 

B. Submit training plans and instructor qualifications in accordance with 

the requirements of Section 23 08 00 – COMMISSIONING OF HVAC SYSTEMS. 

 

- - - E N D - - - 
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SECTION 23 82 00 
CONVECTION HEATING AND COOLING UNITS 

PART 1 - GENERAL  

1.1 DESCRIPTION  

 Fan-coil units, radiant ceiling panels, unit heaters, finned-tube 

radiation and air curtains. 

1.2 RELATED WORK 

A. Section 23 05 11, COMMON WORK RESULTS FOR HVAC: General mechanical 

requirements and items, which are common to more than one section of 

Division 23. 

B. Section 23 05 41, NOISE AND VIBRATION CONTROL FOR HVAC PIPING AND 

EQUIPMENT: Noise requirements. 

C. Section 23 21 13, HYDRONIC PIPING: Heating hot water and chilled water 

piping. 

D. Section 23 31 00, HVAC DUCTS AND CASINGS: Ducts and flexible 

connectors. 

E. Section 23 09 23, DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC: Valve 

operators. 

F. Section 23 05 93, TESTING, ADJUSTING, AND BALANCING FOR HVAC: Flow 

rates adjusting and balancing. 

1.3 QUALITY ASSURANCE  

 Refer to Paragraph, QUALITY ASSURANCE, in Section 23 05 11, COMMON WORK 

RESULTS FOR HVAC.  

1.4 SUBMITTALS  

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT 

DATA, AND SAMPLES. 

B. Manufacturer's Literature and Data:  

1. Fan-Coil units.  

2. Unit heaters.  

3. Cabinet unit heaters.  

4. Finned-tube radiation.  

5. Radiant ceiling panels. 

6. Air curtains.  

C. Certificates:  

1. Compliance with paragraph, QUALITY ASSURANCE.  

2. Compliance with specified standards.  
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D. Operation and Maintenance Manuals: Submit in accordance with paragraph, 

INSTRUCTIONS, in Section 01 00 00, GENERAL REQUIREMENTS.  

1.5 APPLICABLE PUBLICATIONS  

A. The publications listed below form a part of this specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only.  

B. Air Conditioning and Refrigeration Institute (ARI):  

440-05..................Room Fan Coils  

C. National Fire Protection Association (NFPA): 

90A-02..................Standard for the Installation of Air 

Conditioning and Ventilating Systems 

70-05...................National Electrical Code  

D. Underwriters Laboratories, Inc. (UL):  

181-05..................Standard for Factory-Made Air Ducts and Air 

Connectors  

1995-05.................Heating and Cooling Equipment  

1.6 GUARANTY  

 In accordance with FAR clause 52.246-21.  

PART 2 - PRODUCTS  

2.1 ROOM FAN-COIL UNITS  

A. Capacity Certification: ARI 440.  

B. Safety Compliance: NEC compliant and UL listed. 

C. Noise Levels: Operating at full cooling capacity, sound power level 

shall not exceed by more than 5 dB the numerical value of sound 

pressure levels associated with noise criteria specified in Section 

23 05 51, NOISE AND VIBRATION CONTROL FOR BOILER PLANT. Select units at 

intermediate speed, for compliance with the noise criteria.  

D. Chassis: Galvanized steel, acoustically and thermally insulated to 

attenuate noise and prevent condensation.  

E. Cabinet Type: Not lighter than 1.3 mm (l8 gage) steel, reinforced and 

braced. Arrange components and provide adequate space for installation 

of piping package and control valves. Finish shall be factory-baked 

enamel in manufacturer's standard color.  

1. Horizontal Unit: Hinged bottom access panel with cam-lock fasteners. 

Provide stamped integral discharged grilles in front of cabinet.  

2. Concealed Units: Enclosed type with inlet and outlet duct collars.  

F. Fans: Centrifugal, direct drive, galvanized steel or polyester resin.  
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l. Motors: 3-speed ECM type with integral thermal overload protection, 

for operation at not more than l200 RPM.  

2. Provide a fan speed selector switch, with off, low, medium, and high 

positions.  Switch shall have a set of auxiliary contacts which are 

open when the switch is in the "off" position and closed when the 

switch in any of the other positions. On vertical units, mount 

switch in a junction box in the cabinet of each unit.  On horizontal 

units, switch shall be wall mounted. 

G. Cooling and Heating Coils:  

1. Hydronic (two separate coils for cooling and heating): Copper tubes, 

10 mm (three-eighths inch) minimum inside diameter, not less than 

4.3 mm (0.0l7 inch) thick with copper or aluminum fins. Coils shall 

be pressure tested for bursting and strength in accordance with 

Underwriters Laboratories, Inc., requirements for pressure tested 

coils, and shall be designed to provide adequate heat transfer 

capacity. Provide manual air vent at high point of each coil and 

drain at each low point.  

2. Electrical heating coils: Spiral sheath or finned-tube construction 

with Cal-rod resistance elements in aluminum tubes. Units shall be 

UL listed and factory wired with unit mounted heat switch, magnetic 

contactors, high temperature cutout safety control, and fan override 

thermostat.  

H. Piping Package: Furnished with unit by the manufacturer to fit control 

valves provided by the controls supplier. Submit manufacturer's 

detailed drawings of the piping in the end compartments for approval 

prior to fabrication of the piping packages. Provide ball stop valves 

on the supply and return pipes and balancing fittings on the return 

pipes.  

I. Drain pans: Furnish galvanized steel with solderless drain connections 

and molded polystyrene foam insulating liner. 

1. Provide condensate pump and float controls for field installation 

and wiring. 

2. Auxiliary drain pan: Located under control valve and piping to 

prevent dripping. 

J. Air Filter: Manufacturer's standard throwaway type, not less than one 

inch thick, supported to be concealed from sight and be tight fitting 
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to prevent air by-pass. Filters shall have slide out frames and be 

easily replaced without removing enclosure or any part thereof.  

K. Control valves and unit mounted return air thermostats are to be field 

installed.  

2.2 UNIT HEATERS  

A. General: Horizontal discharge type for hot water heating medium, as 

indicated.  

B. Casing: Steel sheet, phosphatized to resist rust and finished in baked 

enamel. Provide hanger supports.  

C. Fan: Propeller type, direct driven by manufacturer's standard electric 

motor. Provide resilient mounting. Provide fan guard for horizontal 

discharge units.  

D. Discharge Air Control: 

1. Horizontal discharge: Horizontal, adjustable louvers.  

2. Vertical discharge: Radial louver diffuser.  

E. Hot Water Coil: Aluminum fins bonded to seamless copper tubing by 

mechanical expansion of the tubing, designed for 517 kPa (75 psig) 

steam working pressure.  

2.3 CABINET UNIT HEATERS  

A. General: Vertical or horizontal type for hot water heating medium, as 

indicated.  

B. Cabinet: Not less than 1.3 mm (l8 gage) steel with front panel for 

vertical units and hinged front panel for horizontal units. Finish on 

exposed cabinet shall be factory-baked enamel in manufacturer's 

standard color as selected by the Architect. Provide 76 mm (3-inch) 

high sub-base for vertical floor mounted units.  

C. Fan: Centrifugal blower, direct driven by a single phase, two-speed, 

electric motor with inherent overload protection. Provide resilient 

motor/fan mount.  

D. Filter: Manufacturer's standard, one inch thick, throwaway type.  

E. Hot Water Coil: Aluminum fins bonded to seamless copper tubing by 

mechanical expansion of the tubing, designed for 517 kPa (75 psi) steam 

working pressure.  

F. Factory Mounted Controls: Manual fan starter and three-position (low, 

high and off) fan speed switch.  
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2.4 FINNED-TUBE RADIATION  

A. Ratings: Certified under the I=B=R program of the Gas Appliance 

Manufacturer’s Association. 

B. Enclosures: 1.6 mm (l6 gage) steel, sloping top, designed for wall 

mounting. Provide baked enamel finish in standard manufacturer's colors 

as selected by the Architect. End plates and corner pieces shall be 

die-formed with round edges and fit flush with enclosure surface. Where 

continuous wall-to-wall installations are shown on the drawings provide 

all fillers, corner fittings, sleeves, end caps and other accessories, 

which shall have the same profile as the basic unit. Provide access 

panels or extensions where required for access to valves, or traps 

shown on the drawings. 

C. Hydronic Heating Elements: Steel pipe or nonferrous tubing with fins 

mechanically bonded by mechanical expansion of the tube. Elements shall 

be positively positioned front-to-back with provisions for silent 

horizontal expansion and contraction.  

2.5 RADIANT CEILING PANELS: 

A. Provide complete extruded linear and modular radiant panel ceiling 

systems in all areas as scheduled and detailed on the drawings and as 

specified. 

B. Provide wall channels and support angles required to frame the ceiling 

openings.  The ceiling openings shall provide for necessary expansion 

and contraction of ceiling panels.  Install panels in finished openings 

and provide support steel and panel support channels.  Cross channels 

shall be located on not more than thirty (30) inch centers. 

C. The linear radiant ceiling panels shall consist of extruded V-grooved 

aluminum faceplate, 0.500" I.D. copper tubes and 1 inch thick 

fiberglass insulating blanket.  The panels shall consist of 

interlocking extruded sections with galvanized steel channel cross 

braces attached by plated steel assembly clips.  The copper tubing 

shall be mechanically bonded into an extruded aluminum saddle so that 

the tube is an intimate engagement with the saddles and provides 

efficient heat transfer. Furnish blank filler pieces at corners and 

other locations shown or required to form a continuous line.  Panels 

shall be field cut, mitered and installed to conform to architectural 

features of ceilings and panel layout shown on drawings. 
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D. Each preassembled panel shall be factory painted white. The assembled 

panel consisting of individual sections shall be delivered to the job 

site and tagged for each location.  Assembled panels shall be arranged 

for wall-to-wall installation or ceiling opening sizes and arrangement 

as noted on the drawings.  Dimensions on drawings are for active length 

only and do not represent the full radiant panel length required for 

opening or wall-to-wall dimensions. 

E. The non-radiant matching linear panels shall be fastened to the active 

radiant panels and shall provide a continuous surface.  Cutting, 

mitering, suspending and fitting of the radiant panels shall be 

performed in accordance with the requirements of the panel 

manufacturer.  These matching inactive panels shall be same color, 

texture and finish as the active linear radiant heating panels. 

F. The modular ceiling panels shall be 2 feet by 4 feet in size designed 

to be installed in a lay-in acoustical tile ceiling.  Panels fabricated 

of .040 inch thick nonperforated aluminum face plate with .500 inch 

O.D.  serpentined copper tubing metallurigically bonded to the face 

plate.  Also included shall be 1 inch thick, 3/4 PCF density glass 

fiber acoustical pad.  Panel face plates shall be factory painted 

white.  Where scheduled, custom painted of colors selected by the 

Architect and factory silk-screening to match adjacent acoustical 

ceiling tile pattern shall be provided.  Coordinate requirements with 

the General Contractor.  Submit samples of silk-screened patterns to 

the Architect for approval. 

G. Hangers shall be installed as recommended by the manufacturer. 

H. Interconnecting of radiant panels shall consist of .500" I.D. Type L 

soft copper tubing. 

2.6 AIR CURTAINS 

A. Housing Materials:  Heavy-gage, aluminum construction. 

1. Anodized Finish:  Match finish and color of adjacent architectural 

metals.  Comply with NAAMM's "Metal Finishes Manual for 

Architectural and Metal Products" for recommendations for applying 

and designating finishes. 

2. Class II, Clear Anodic Finish:  AA-M12C22A31 (Mechanical Finish:  

nonspecular as fabricated; Chemical Finish:  etched, medium matte; 

Anodic Coating:  Architectural Class II, clear coating 0.010 mm or 

thicker) complying with AAMA 611. 
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3. Mounting Brackets:  Steel, for wall or ceiling mounting. 

B. Intake Louvers:  Integral part of the housing, mechanically field 

adjustable. 

C. Discharge Nozzle:  Integral part of the housing, containing adjustable 

air-directional vanes. 

D. Fans:  Galvanized steel, centrifugal, forward curved, double width, 

double inlet; statically and dynamically balanced. 

1. Fan Drives:  Direct. 

2. Motor Type:  Multispeed, resiliently mounted, continuous duty, 

totally enclosed, air over, with integral thermal-overload 

protection. 

3. Bearings:  Permanently sealed, lifetime, prelubricated, ball 

bearings. 

4. Disconnect:  Internal power cord with plug and receptacle. 

E. Water Coils: 

1. Description:  Continuous-circuit coil. 

2. Piping Connections:  Threaded on same end. 

3. Tubes:  Copper, complying with ASTM B 75. 

a. Tube Diameter:  0.625 inch. 

4. Fins:  Aluminum with fin spacing 0.167 inch. 

a. Fin and Tube Joint:  Mechanical bond. 

5. Headers:  Seamless copper tube with brazed joints. 

6. Frames:  Galvanized-steel channel frame, 0.052 inch. 

7. Ratings:  According to ASHRAE 33. 

a. Working-Pressure Ratings:  200 psig, 325 deg F. 

8. Source Quality Control:  Test to 300 psig and to 200 psig 

underwater. 

F. Disposable Panel Filters:  Factory-fabricated, viscous-coated, flat-

panel-type, disposable air filters with glass-fiber media sprayed with 

nonflammable adhesive in cardboard frame. 

1. Mounting Frames:  Welded, galvanized steel with gaskets and 

fasteners and suitable for bolting together into built-up filter 

banks. 

G. Accessories: 

1. Built-in Thermostat:  Line voltage, factory installed and wired to 

the junction box on air curtain. 
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2. Automatic Door Switch:  Plunger type installed in door area to 

activate air curtain when door opens and to deactivate air curtain 

when door closes. 

3. Start-Stop, Push-Button Switch:  Manually activates and deactivates 

air curtain. 

4. Time-Delay Relay:  Factory installed and adjustable to allow air 

curtain to operate from 0.5 seconds to 10 hours. 

5. Motor-Control Panel:  Complete with motor starter, 115-V ac 

transformer with primary and secondary fuses, terminal strip, and 

NEMA 250, Type 1 enclosure. 

PART 3 - EXECUTION  

3.1 INSTALLATION  

A. Work shall be installed as shown and according to the manufacturer’s 

diagrams and recommendations. 

B. Handle and install units in accordance with manufacturer's written 

instructions.  

C. Support units rigidly so they remain stationary at all times. 

Cross-bracing or other means of stiffening shall be provided as 

necessary. Method of support shall be such that distortion and 

malfunction of units cannot occur. 

D. Install 3-inch thick fiberglass blanket insulation above hydronic 

radiant panels. 

3.2 OPERATIONAL TEST  

 Refer to Section 23 05 11, COMMON WORK RESULTS FOR HVAC. 

- - - E N D - - - 
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SECTION 23 82 16 
AIR COILS 

PART 1 - GENERAL 

1.1 DESCRIPTION 

 Heating and cooling coils for air handling unit and duct applications. 

1.2 RELATED WORK 

A. Section 23 05 11, COMMON WORK RESULTS FOR HVAC. 

B. Section 23 73 00, INDOOR CENTRAL-STATION AIR-HANDLING UNITS. 

C. Reheat coils for VAV/CV terminals: Section 23 82 00, CONVECTION HEATING 

AND COOLING UNITS. 

1.3 QUALITY ASSURANCE  

A. Refer to paragraph, QUALITY ASSURANCE, Section 23 05 11, COMMON WORK 

RESULTS FOR HVAC. 

B. Unless specifically exempted by these specifications, heating and 

cooling coils shall be tested, rated, and certified in accordance with 

ARI Standard 4l0 and shall bear the ARI certification label. 

1.4 SUBMITTALS 

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, 

AND SAMPLES. 

B. Manufacturer's Literature and Data for Heating and Cooling Coils: Submit 

type, size, arrangements and performance details. Present application 

ratings in the form of tables, charts or curves. 

C. Provide installation, operating and maintenance instructions. 

D. Certification Compliance: Evidence of listing in current ARI Directory 

of Certified Applied Air Conditioning Products. 

E. Coils may be submitted with Section 23 73 00, INDOOR CENTRAL-STATION 

AIR-HANDLING UNITS. 

1.5 APPLICABLE PUBLICATIONS 

A. The publications listed below form a part of this specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only. 

B. Air Conditioning and Refrigeration Institute (ARI): 

 Directory of Certified Applied Air Conditioning Products 

ARI 4l0-02..............Forced-Circulation Air-Cooling Air-Heating 

Coils. 

C. American Society for Testing and Materials (ASTM): 

B75/75M-02..............Seamless Copper Tube (Metric) 
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PART 2 - PRODUCTS 

2.1 HEATING AND COOLING COILS 

A. Conform to ASTM B75 and ARI 410. 

B. Tubes: Minimum 16 mm (0.625 inch) tube diameter; Seamless copper tubing. 

C. Fins: 0.1397 mm (0.0055 inch) aluminum or 0.1143 mm (0.0045 inch) copper 

mechanically bonded or soldered or helically wound around tubing. 

Provide copper fins for sprayed coil applications and reheat coils for 

Operating Rooms. 

D. Headers: Copper, welded steel or cast iron. Provide seamless copper 

tubing or resistance welded steel tube for volatile refrigerant coils. 

E. "U" Bends, Where Used: Machine die-formed, silver brazed to tube ends. 

F. Coil Casing: 1.6 mm (l6 gage) galvanized steel with tube supports at 

1200 mm (48 inch) maximum spacing. Construct casing to eliminate air 

bypass and moisture carry-over. Provide duct connection flanges. 

G. Pressures kPa (PSIG): 

Pressure Water Coil   

Test 2070 (300)   

Working 1380 (200)   

 

H. Protection: Unless protected by the coil casing, provide cardboard, 

plywood, or plastic material at the factory to protect tube and finned 

surfaces during shipping and construction activities. 

I. Vents and Drain: Coils that are not vented or drainable by the piping 

system shall have capped vent/drain connections extended through coil 

casing. 

J. Cooling Coil Condensate Drain Pan: Section 23 73 00, INDOOR CENTRAL-

STATION AIR-HANDLING UNITS. 

2.2 REHEAT COILS, DUCT MOUNTED 

 Continuous circuit booster type for hot water as shown on drawings. 

Material of coils same as noted in Article 2.1. 

2.3 WATER COILS 

A. Drainable Type (Self-Draining, Self-Venting); manufacturer standard: 

l. Cooling, all types. 

2. Heating or preheat. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Follow coil manufacturer's instructions for handling, cleaning, 

installation and piping connections. 
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B. Comb fins, if damaged. Eliminate air bypass or leakage at coil sections. 

- - - E N D - - - 
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SECTION 26 05 11 
REQUIREMENTS FOR ELECTRICAL INSTALLATIONS  

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section applies to all sections of Division 26. 

B. Furnish and install electrical wiring, systems, equipment and 

accessories in accordance with the specifications and drawings.  

Capacities and ratings of motors, transformers, cable, switchboards, 

panelboards, and other items and arrangements for the specified items 

are shown on drawings. 

C. Wiring ampacities specified or shown on the drawings are based on copper 

conductors, with the conduit and raceways accordingly sized. Aluminum 

conductors are prohibited. 

1.2 MINIMUM REQUIREMENTS 

A. References to the International Building Code (IBC), National Electrical 

Code (NEC), Underwriters Laboratories, Inc. (UL) and National Fire 

Protection Association (NFPA) are minimum installation requirement 

standards. 

B. Drawings and other specification sections shall govern in those 

instances where requirements are greater than those specified in the 

above standards. 

1.3 TEST STANDARDS 

A. All materials and equipment shall be listed, labeled or certified by a 

nationally recognized testing laboratory to meet Underwriters 

Laboratories, Inc., standards where test standards have been 

established. Equipment and materials which are not covered by UL 

Standards will be accepted provided equipment and material is listed, 

labeled, certified or otherwise determined to meet safety requirements 

of a nationally recognized testing laboratory. Equipment of a class 

which no nationally recognized testing laboratory accepts, certifies, 

lists, labels, or determines to be safe, will be considered if inspected 

or tested in accordance with national industrial standards, such as 

NEMA, or ANSI. Evidence of compliance shall include certified test 

reports and definitive shop drawings. 

B. Definitions: 

1. COTR:  Contracting Officer's Technical Representative. 

2. Listed; Equipment, materials, or services included in a list 

published by an organization that is acceptable to the authority 

having jurisdiction and concerned with evaluation of products or 
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services, that maintains periodic inspection of production or listed 

equipment or materials or periodic evaluation of services, and whose 

listing states that the equipment, material, or services either meets 

appropriate designated standards or has been tested and found 

suitable for a specified purpose. 

3. Labeled; Equipment or materials to which has been attached a label, 

symbol, or other identifying mark of an organization that is 

acceptable to the authority having jurisdiction and concerned with 

product evaluation, that maintains periodic inspection of production 

of labeled equipment or materials, and by whose labeling the 

manufacturer indicates compliance with appropriate standards or 

performance in a specified manner. 

4. Certified; equipment or product which: 

a. Has been tested and found by a nationally recognized testing 

laboratory to meet nationally recognized standards or to be safe 

for use in a specified manner. 

b. Production of equipment or product is periodically inspected by a 

nationally recognized testing laboratory. 

c. Bears a label, tag, or other record of certification. 

5. Nationally recognized testing laboratory; laboratory which is 

approved, in accordance with OSHA regulations, by the Secretary of 

Labor. 

1.4 QUALIFICATIONS (PRODUCTS AND SERVICES)  

A. Manufacturers Qualifications: The manufacturer shall regularly and 

presently produce, as one of the manufacturer's principal products, the 

equipment and material specified for this project, and shall have 

manufactured the item for at least three years. 

B. Product Qualification: 

1. Manufacturer's product shall have been in satisfactory operation, on 

three installations of similar size and type as this project, for 

approximately three years. 

2. The Government reserves the right to require the Contractor to submit 

a list of installations where the products have been in operation 

before approval. 

C. Service Qualifications: There shall be a permanent service organization 

maintained or trained by the manufacturer which will render satisfactory 

service to this installation within four hours of receipt of 

notification that service is needed. Submit name and address of service 

organizations. 
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1.5 APPLICABLE PUBLICATIONS 

 Applicable publications listed in all Sections of Division are the 

latest issue, unless otherwise noted. 

1.6 MANUFACTURED PRODUCTS 

A. Materials and equipment furnished shall be of current production by 

manufacturers regularly engaged in the manufacture of such items, for 

which replacement parts shall be available. 

B. When more than one unit of the same class or type of equipment is 

required, such units shall be the product of a single manufacturer. 

C. Equipment Assemblies and Components: 

1. Components of an assembled unit need not be products of the same 

manufacturer. 

2. Manufacturers of equipment assemblies, which include components made 

by others, shall assume complete responsibility for the final 

assembled unit. 

3. Components shall be compatible with each other and with the total 

assembly for the intended service. 

4. Constituent parts which are similar shall be the product of a single 

manufacturer. 

D. Factory wiring shall be identified on the equipment being furnished and 

on all wiring diagrams. 

E. When Factory Testing Is Specified: 

1. The Government shall have the option of witnessing factory tests. The 

contractor shall notify the VA through the COTR a minimum of 15 

working days prior to the manufacturers making the factory tests. 

2. Four copies of certified test reports containing all test data shall 

be furnished to the COTR prior to final inspection and not more than 

90 days after completion of the tests. 

3. When equipment fails to meet factory test and re-inspection is 

required, the contractor shall be liable for all additional expenses, 

including expenses of the Government. 

1.7 EQUIPMENT REQUIREMENTS 

 Where variations from the contract requirements are requested in 

accordance with Section 00 72 00, GENERAL CONDITIONS and Section 01 33 

23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES, the connecting work and 

related components shall include, but not be limited to additions or 

changes to branch circuits, circuit protective devices, conduits, wire, 

feeders, controls, panels and installation methods. 
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1.8 EQUIPMENT PROTECTION 

A. Equipment and materials shall be protected during shipment and storage 

against physical damage, vermin, dirt, corrosive substances, fumes, 

moisture, cold and rain. 

1. Store equipment indoors in clean dry space with uniform temperature 

to prevent condensation.  Equipment shall include but not be limited 

to panelboards, controllers, circuit protective devices, cables, 

wire, light fixtures, electronic equipment, and accessories. 

2. During installation, equipment shall be protected against entry of 

foreign matter; and be vacuum-cleaned both inside and outside before 

testing and operating.  Compressed air shall not be used to clean 

equipment.  Remove loose packing and flammable materials from inside 

equipment. 

3. Damaged equipment shall be, as determined by the COR, placed in first 

class operating condition or be returned to the source of supply for 

repair or replacement. 

4. Painted surfaces shall be protected with factory installed removable 

heavy kraft paper, sheet vinyl or equal. 

5. Damaged paint on equipment and materials shall be refinished with the 

same quality of paint and workmanship as used by the manufacturer so 

repaired areas are not obvious. 

1.9 WORK PERFORMANCE 

A. All electrical work must comply with the requirements of NFPA 70 (NEC), 

NFPA 70B, NFPA 70E, OSHA Part 1910 subpart J, OSHA Part 1910 subpart S 

and OSHA Part 1910 subpart K in addition to other references required by 

contract. 

B. Job site safety and worker safety is the responsibility of the 

contractor. 

C. Electrical work shall be accomplished with all affected circuits or 

equipment de-energized. When an electrical outage cannot be accomplished 

in this manner for the required work, the following requirements are 

mandatory: 

1. Electricians must use full protective equipment (i.e., certified and 

tested insulating material to cover exposed energized electrical 

components, certified and tested insulated tools, etc.) while working 

on energized systems in accordance with NFPA 70E. 

2. Electricians must wear personal protective equipment while working on 

energized systems in accordance with NFPA 70E. 

3. Before initiating any work, a job specific work plan must be 

developed by the contractor with a peer review conducted and 
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documented by the COR and Medical Center staff. The work plan must 

include procedures to be used on and near the live electrical 

equipment, barriers to be installed, safety equipment to be used and 

exit pathways. 

4. Work on energized circuits or equipment cannot begin until prior 

written approval is obtained from the COR. 

D. For work on existing stations, arrange, phase and perform work to assure 

electrical service for other buildings at all times. Refer to Article 

OPERATIONS AND STORAGE AREAS under Section 01 00 00, GENERAL 

REQUIREMENTS. 

E. New work shall be installed and connected to existing work neatly, 

safely and professionally. Disturbed or damaged work shall be replaced 

or repaired to its prior conditions, as required by Section 01 00 00, 

GENERAL REQUIREMENTS. 

F. Coordinate location of equipment and conduit with other trades to 

minimize interferences. 

1.10 EQUIPMENT INSTALLATION AND REQUIREMENTS 

A. Equipment location shall be as close as practical to locations shown on 

the drawings. 

B. Working spaces shall not be less than specified in the NEC for all 

voltages specified. 

C. Inaccessible Equipment: 

1. Where the Government determines that the Contractor has installed 

equipment not conveniently accessible for operation and maintenance, 

the equipment shall be removed and reinstalled as directed at no 

additional cost to the Government. 

2. "Conveniently accessible" is defined as being capable of being 

reached quickly for operation, maintenance, or inspections without 

the use of ladders, or without climbing or crawling under or over 

obstacles such as, but not limited to, motors, pumps, belt guards, 

transformers, piping, ductwork, conduit and raceways. 

1.11 EQUIPMENT IDENTIFICATION 

A. In addition to the requirements of the NEC, install an identification 

sign which clearly indicates information required for use and 

maintenance of items such as switchboards, panelboards, cabinets, motor 

controllers (starters), fused and un-fused safety switches, separately 

enclosed circuit breakers and other significant equipment. 

B. Nameplates for Normal Power System equipment shall be laminated black 

phenolic resin with a white core with engraved lettering.  Nameplates 

for Normal/Emergency Electrical System equipment shall be laminated red 
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phenolic resin with a white core with engraved lettering. Lettering 

shall be a minimum of 1/2 inch high. Nameplates shall indicate equipment 

designation, rated bus amperage, voltage, number of phases, and number 

of wires.  Secure nameplates with screws. 

C. Install adhesive arc flash warning labels on all equipment as required 

by NFPA 70E.  Label shall indicate the arc hazard boundary (inches), 

working distance (inches), arc flash incident energy at the working 

distance (calories/cm2), required PPE category and description including 

the  glove rating, voltage rating of the equipment, limited approach 

distance (inches), restricted approach distance (inches), prohibited 

approach distance (inches), equipment/bus name, date prepared, and 

manufacturer name and address. 

1.12 SUBMITTALS 

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, 

AND SAMPLES.  

B. The Government's approval shall be obtained for all equipment and 

material before delivery to the job site.  Delivery, storage or 

installation of equipment or material which has not had prior approval 

will not be permitted at the job site. 

C. All submittals shall include adequate descriptive literature, catalog 

cuts, shop drawings and other data necessary for the Government to 

ascertain that the proposed equipment and materials comply with 

specification requirements.  Catalog cuts submitted for approval shall 

be legible and clearly identify equipment being submitted. 

D. Submittals for individual systems and equipment assemblies which consist 

of more than one item or component shall be made for the system or 

assembly as a whole.  Partial submittals will not be considered for 

approval. 

1. Mark the submittals, "SUBMITTED UNDER SECTION__________________". 

2. Submittals shall be marked to show specification reference including 

the section and paragraph numbers. 

3. Submit each section separately. 

E. The submittals shall include the following: 

1. Information that confirms compliance with contract requirements. 

Include the manufacturer's name, model or catalog numbers, catalog 

information, technical data sheets, shop drawings, pictures, 

nameplate data and test reports as required. 

3. Elementary and interconnection wiring diagrams for communication and 

signal systems, control systems and equipment assemblies. All 

terminal points and wiring shall be identified on wiring diagrams. 
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4. Parts list which shall include those replacement parts recommended by 

the equipment manufacturer. 

F. Manuals: Submit in accordance with Section 01 00 00, GENERAL 

REQUIREMENTS. 

1. Maintenance and Operation Manuals: Submit as required for systems and 

equipment specified in the technical sections. Furnish four copies, 

bound in hardback binders, (manufacturer's standard binders) or an 

approved equivalent. Furnish one complete manual as specified in the 

technical section but in no case later than prior to performance of 

systems or equipment test, and furnish the remaining manuals prior to 

contract completion. 

2. Inscribe the following identification on the cover: the words 

"MAINTENANCE AND OPERATION MANUAL," the name and location of the 

system, equipment, building, name of Contractor, and contract number. 

Include in the manual the names, addresses, and telephone numbers of 

each subcontractor installing the system or equipment and the local 

representatives for the system or equipment. 

3. Provide a "Table of Contents" and assemble the manual to conform to 

the table of contents, with tab sheets placed before instructions 

covering the subject. The instructions shall be legible and easily 

read, with large sheets of drawings folded in. 

4. The manuals shall include: 

a. Internal and interconnecting wiring and control diagrams with data 

to explain detailed operation and control of the equipment. 

b. A control sequence describing start-up, operation, and shutdown. 

c. Description of the function of each principal item of equipment. 

d. Installation instructions. 

e. Safety precautions for operation and maintenance. 

f. Diagrams and illustrations. 

g. Periodic maintenance and testing procedures and frequencies, 

including replacement parts numbers and replacement frequencies. 

h. Performance data. 

i. Pictorial "exploded" parts list with part numbers. Emphasis shall 

be placed on the use of special tools and instruments.  The list 

shall indicate sources of supply, recommended spare parts, and 

name of servicing organization. 

j. List of factory approved or qualified permanent servicing 

organizations for equipment repair and periodic testing and 

maintenance, including addresses and factory certification 

qualifications. 
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G. Approvals will be based on complete submission of manuals together with 

shop drawings. 

H. After approval and prior to installation, furnish the COTR with one 

sample of each of the following: 

1. A 12 inch length of each type and size of wire and cable along with 

the tag from the coils of reels from which the samples were taken.  

2. Each type of conduit coupling, bushing and termination fitting.  

3. Conduit hangers, clamps and supports.  

4. Duct sealing compound.  

5. Each type of receptacle, toggle switch, occupancy sensor, outlet box, 

manual motor starter, device wall plate, engraved nameplate, wire and 

cable splicing and terminating material, and branch circuit single 

pole molded case circuit breaker. 

1.13 SINGULAR NUMBER  

 Where any device or part of equipment is referred to in these 

specifications in the singular number (e.g., "the switch"), this 

reference shall be deemed to apply to as many such devices as are 

required to complete the installation as shown on the drawings. 

1.14 ACCEPTANCE CHECKS AND TESTS 

 The contractor shall furnish the instruments, materials and labor for 

field tests. 

1.15 TRAINING 

A. Training shall be provided in accordance with Article 1.25, 

INSTRUCTIONS, of Section 01 00 00, GENERAL REQUIREMENTS. 

B. Training shall be provided for the particular equipment or system as 

required in each associated specification. 

C. A training schedule shall be developed and submitted by the contractor 

and approved by the COR at least 30 days prior to the planned training. 

- - - E N D - - - 
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SECTION 26 05 13 
MEDIUM VOLTAGE CABLES 

PART 1 - GENERAL 

1.1 DESCRIPTION 

 This section specifies the furnishing, installation, and connection of 

medium voltage cables, splices, and terminations. 

1.2 RELATED WORK 

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: General 

electrical requirement and items that are common to more than one 

section of Division 26. 

B. Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

for possible ground fault currents. 

C. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS: Conduits 

for medium voltage cables. 

D. Section 26 05 41, UNDERGROUND ELECTRICAL CONSTRUCTION: Manholes and 

ducts for medium voltage cables. 

E. Section 31 20 00, EARTH MOVING: Bedding of conduits. 

1.3 QUALITY ASSURANCE 

 Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQUIREMENTS 

FOR ELECTRICAL INSTALLATIONS. 

1.4 FACTORY TESTS 

 Medium voltage cables shall be thoroughly tested at the factory per 

NEMA WC 74 to ensure that there are no electrical defects. Factory 

tests shall be certified.  

1.5 SUBMITTALS 

A. In accordance with Section 26 05 11, REQUIREMENTS FOR ELECTRICAL 

INSTALLATIONS, submit the following: 

B. Shop Drawings: 

1. Clearly present sufficient information to determine compliance with 

drawings and specifications. 

2. Include product and installation information for cables, splices, 

terminations, and fireproofing tape. 

C. Samples: After approval and prior to installation, furnish the Resident 

Engineer with a minimum 12 in length of each type and size of cable, 

along with the tag from the reel from which the sample was taken. The 
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sample shall contain the manufacturer’s markings, showing all cable 

jacket information. 

D. Certifications: 

1. Factory Test Reports: Prior to installation of the cables, deliver 

four copies of the manufacturers certified NEMA WC 71 or WC 74 

standard factory test reports to the Resident Engineer. Certified 

copies of test data shall show conformance with the referenced 

standards and shall be approved prior to delivery of cable.  

2. Compatibility: Provide certification from the cable manufacturer 

that the terminations are approved for use with the cable. 

3. Field Test Reports: Test reports shall comply with the paragraph 

entitled “Acceptance Checks and Tests.”  After testing, submit four 

certified copies to the Resident Engineer of each of the graphs 

specified under field testing. 

4. After terminations have been installed and tested, deliver four 

copies of a certificate by the contractor to the Resident Engineer 

which includes the following: 

a. A statement that the materials, detail drawings, and printed 

instructions used are those contained in the kits approved for 

this contract. 

b. A statement that each termination was completely installed in a 

single continuous work period by a single qualified worker 

without any overnight interruption. 

c. A statement that field-made terminations conform to the following 

requirements: 

1) Pencil the cable insulation precisely. 

2) Connector installations: 

a) Use tools that are designed for the connectors being 

installed. 

b) Round and smooth the installed connectors to minimize 

localized voltage stressing of the insulating materials. 

3) Remove contaminants from all surfaces within the splices and 

terminations before installing the insulating materials. 

4) Solder block throughout stranded grounding wires that might 

penetrate the splicing and terminating materials. 

5) Use mirrors to observe the installation of materials on the 

backsides of the splices and terminations. 
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6) Eliminate air voids throughout the splices and terminations. 

7) Stretch each layer of tape properly during installation. 

d. List all the materials purchased and installed for the splices 

and terminations for this contract, including the material 

descriptions, manufacturers' names, catalog numbers, and total 

quantities. 

E. Installer Approval: 

1. Employees who install splices and terminations and test the cables 

shall have not fewer than five years of experience splicing and 

terminating cables equivalent to those being spliced and terminated, 

including experience with the materials in the kits. 

2. Furnish satisfactory proof of such experience for each employee who 

splices or terminates the cables. 

1.6 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments, addenda, revisions, 

supplements, and errata) form a part of this specification to the 

extent referenced. Publications are referenced in the text by 

designation only: 

American Society for Testing and Materials (ASTM): 

B3-01 (R2007)...........Standard Specification for Soft or Annealed 

Copper Wire  

B. Institute of Electrical and Electronics Engineers, Inc. (IEEE): 

386-95 (R2001)..........Separable Insulated Connector Systems for Power 

Distribution Systems above 600 V 

400-01..................Guide for Field Testing and Evaluation of the 

Insulation of Shielded Power Cable Systems 

400.2-05................Guide for Field Testing of Shielded Power Cable 

Systems Using Very Low Frequency (VLF) 

400.3-06................Guide for Partial Discharge Testing of Shielded 

Power Cable Systems in a Field Environment 

404-00..................Extruded and Laminated Dielectric Shielded 

Cable Joints Rated 2500-500,000 Volts 
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C. National Electrical Manufacturers Association (NEMA): 

WC 74-06................5-46 KV Shielded Power Cable for Use in the 

Transmission and Distribution of Electrical 

Energy (ICEA S-93-969) 

D. National Fire Protection Association (NFPA): 

70-08...................National Electrical Code (NEC) 

E. Underwriters Laboratories (UL): 

1072-06 ................ Medium-Voltage Power Cables 

1.7 SHIPMENT AND STORAGE 

A. Cable shall be shipped on reels such that it is protected from 

mechanical injury. Each end of each length of cable shall be 

hermetically sealed with manufacturer’s end caps and securely attached 

to the reel.  

B. Cable stored and/or cut on site shall have the ends turned down, and 

sealed with cable manufacturer’s standard cable end seals, or field-

installed heat-shrink cable end seals. 

PART 2 - PRODUCTS 

2.1 MEDIUM VOLTAGE CABLE 

A. Medium voltage cable shall be in accordance with the NEC and NEMA WC 

71, WC 74, and UL 1072. 

B. Single conductor stranded copper conforming to ASTM B3.  

C. Voltage Rating: 

1. 15,000 V cable shall be used on all distribution systems with 

voltages ranging from 5,000 V to 15,000 V. 

D. Insulation: 

1. Insulation level shall be 133%. 

2. Types of insulation: 

a. Cable type abbreviation, XLPE: cross-linked polyethylene 

insulated shielded shall be thermosetting, light and heat 

stabilized and chemically cross-linked.  

E. Conductors and insulation shall be wrapped separately with semi-

conducting tape. 

F. Insulation shall be wrapped with non-magnetic, metallic shielding tape, 

helically-applied over semi-conducting insulation shield. 

G. Heavy duty, overall protective jacket of chlorosulphonated polyethylene 

or polyvinyl chloride shall enclose every cable. The manufacturer's 



Lebanon VA Medical Center May 18, 2012 
Behavioral Health Complex Issued for Bid 
Lebanon, PA 17042 VA Project No. 595-109 
 Project No. 3468 

 

MEDIUM-VOLTAGE CABLES 26 05 13 - 5 

name, cable type and size, and other pertinent information shall be 

marked or molded clearly on the overall protective jacket. 

H. Cable temperature ratings for continuous operation, emergency overload 

operation, and short circuit operation shall be not less than the NEC, 

NEMA WC 71, or NEMA WC 74 standard for the respective cable. 

2.2 TERMINATIONS  

A. The materials shall be compatible with the cables. 

B. Where the Government determines that unsatisfactory terminations have 

been installed, the contractor shall replace the unsatisfactory 

terminations with approved material at no additional cost to the 

Government. 

C. Terminations: 

1. Materials shall be designed for the cables being terminated, and 

shall be suitable for the prevailing environmental conditions. 

2. Terminations: 

a. Shall comply with IEEE 48. Include shield ground strap for 

shielded cable terminations. 

b. Class 3 terminations for outdoor use: Kit with stress cone and 

compression-type connector. 

c. Load-break terminations for indoor and outdoor use: Elbow-type 

unit with test point and 200-A load make/break and continuous-

current rating. 

2.3 FIREPROOFING TAPE 

 Fireproofing tape shall be flexible, non-corrosive, self-extinguishing, 

arcproof, and fireproof intumescent elastomer. Securing tape shall be 

glass cloth electrical tape not less than 7 mils thick, and 0.75 in 

wide. 

PART 3 - EXECUTION  

3.1 GENERAL 

A. Installation shall be in accordance with the NEC, as shown on the 

drawings, and per cable manufacturer’s instructions. 

B. Cable shall be installed in conduit above grade and duct bank below 

grade. All cables of a feeder shall be pulled simultaneously. 

C. Splice the cables only in manholes and accessible pullboxes. 

D. Ground shields in accordance with Section 26 05 26, GROUNDING AND 

BONDING FOR ELECTRICAL SYSTEMS. 
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E. Cable maximum pull length, maximum pulling tension, and minimum bend 

radius shall conform with the recommendations of the cable 

manufacturer. 

F. Use suitable lubricating compounds on the cables to prevent pulling 

damage. Provide compounds that are not injurious to the cable jacket 

and do not harden or become adhesive. 

G. Seal the cable ends prior to pulling, to prevent the entry of moisture 

or lubricant. 

3.2 PULLING CABLES IN DUCTS AND MANHOLES/HANDHOLES  

A. Cables shall be pulled into ducts with equipment designed for this 

purpose, including power-driven winches, cable-feeding flexible tube 

guides, cable grips, pulling eyes, and lubricants. A sufficient number 

of trained personnel and equipment shall be employed to ensure the 

careful and proper installation of the cable. 

B. Cable reels shall be set up at the side of the manhole/handhole opening 

and above the duct or hatch level, allowing cables to enter through the 

opening without reverse bending. Flexible tube guides shall be 

installed through the opening in a manner that will prevent cables from 

rubbing on the edges of any structural member. 

C. Cable shall be unreeled from the top of the reel. Pay-out shall be 

 carefully controlled. Cables to be pulled shall be attached through a 

swivel to the main pulling wire by means of a suitable cable grip and 

pulling eye. 

D. Woven-wire cable grips shall be used to grip the cable end when pulling 

small cables and short straight lengths of heavier cables. 

E. Pulling eyes shall be attached to the cable conductors to prevent 

damage to the cable structure. 

F. Cables shall be liberally coated with a suitable lubricant as they 

enter the tube guide or duct. Rollers, sheaves, or tube guides around 

which the cable is pulled shall conform to the minimum bending radius 

of the cable. 

G. Cables shall be pulled into ducts at a reasonable speed. Cable pulling 

using a vehicle shall not be permitted. Pulling operations shall be 

stopped immediately at any indication of binding or obstruction, and 

shall not be resumed until the potential for damage to the cable is 

corrected. Sufficient slack shall be provided for free movement of 

cable due to expansion or contraction. 
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H. Cables cut in the field shall have the cut ends immediately sealed to 

prevent entrance of moisture.  

3.3 TERMINATIONS 

A. Install the materials as recommended by the manufacturer, including  

precautions pertaining to air temperature and humidity during 

installation. 

B. Installation shall be accomplished by qualified personnel trained to 

accomplish medium voltage equipment installations. All manufacturer’s 

instructions shall be followed precisely. 

3.4 FIREPROOFING 

A. Cover all cable segments exposed in manholes and pull-boxes with 

fireproofing tape. 

B. Apply the tape in a single layer, wrapped in a half-lap manner, or as 

recommended by the manufacturer. Extend the tape not less than 1 in 

into each duct. 

C. At each end of a taped cable section, secure the fireproof tape in 

place with glass cloth tape. 

3.5 CIRCUIT IDENTIFICATION OF FEEDERS 

 In each manhole/handhole and pullbox, install permanent tags on each 

circuit's cables to clearly designate the circuit identification and 

voltage. The tags shall be the embossed brass type, 1.5 in in diameter 

and 40 mils thick. Attach tags with plastic ties. Position the tags so 

they will be easy to read after the fireproofing tape is installed. 

3.6 ACCEPTANCE CHECKS AND TESTS   

A. Perform tests in accordance with the manufacturer's recommendations. 

Include the following visual and electrical inspections.  

B. Test equipment and labor and technical personnel shall be provided as 

necessary to perform the acceptance tests. Arrangements shall be made 

to have tests witnessed by the Resident Engineer. 

C. Visual Inspection: 

1. Inspect exposed sections of cables for physical damage. 

2. Inspect shield grounding, cable supports, splices, and terminations. 

3. Verify that visible cable bends meet manufacturer’s minimum 

published bending radius. 

4. Verify installation of fireproofing tape and identification tags. 
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D. Electrical Tests: 

1. Acceptance tests shall be performed on new and service-aged cables 

as specified herein. 

2. Test new cable after installation, splices, and terminations have 

been made, but before connection to equipment and existing cable. 

E. Service-Aged Cable Tests: 

1. Maintenance tests shall be performed on service-aged cable 

interconnected to new cable.  

2. After new cable test and connection to an existing cable, test the 

interconnected cable. Disconnect cable from all equipment that could 

be damaged by the test. 

F. Insulation-Resistance Test: Test all new and service-aged cables with 

respect to ground and adjacent conductors.  

1. Test data shall include megohm readings and leakage current 

readings. Cable shall not be energized until insulation-resistance 

test results have been approved by the Resident Engineer. Test 

voltages and minimum acceptable resistance values shall be: 

 

 Voltage Class Test Voltage Min. Insulation Resistance 

 15kV     2,500 VDC  5,000 megohms 

 

2. Provide a comprehensive report that describes the identification and 

location of cables tested, the test equipment used, and the date 

tests were performed; identifies the persons who performed the 

tests; and identifies the insulation resistance and leakage current 

results for each cable section tested. The report shall provide 

conclusions and recommendations for corrective action. 

G. Online Partial Discharge Test: Comply with IEEE 400 and 400.3. Test all 

new and service-aged cables. Perform tests after cables have passed the 

insulation-resistance test, and after successful energization. 

1. Testing shall use a time or frequency domain detection process, 

incorporating radio frequency current transformer sensors with a 

partial discharge detection range of 10 kHz to 300 MHz. 

2. Provide a comprehensive report that describes the identification and 

location of cables tested, the test equipment used, and the date 

tests were performed; identifies the persons who performed the 

tests; and numerically and graphically identifies the magnitude of 
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partial discharge detected for each cable section tested. The report 

shall provide conclusions and recommendations for corrective action. 

H. Final Acceptance: Final acceptance shall depend upon the satisfactory 

performance of the cables under test. No cable shall be energized until 

recorded test data have been approved by the Resident Engineer. Final 

test reports shall be provided to the Resident Engineer.  

- - - E N D - - - 
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SECTION 26 05 21 
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES (600 VOLTS AND BELOW) 

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

 This section specifies the furnishing, installation, and connection of 

the low voltage power and lighting wiring. 

1.2 RELATED WORK 

A. Section 07 84 00, FIRESTOPPING: Sealing around penetrations to maintain 

the integrity of fire-rated construction. 

B. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: General 

electrical requirements that are common to more than one section. 

C. Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

for possible ground fault currents. 

D. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS: Conduits for 

cables and wiring. 

1.3 QUALITY ASSURANCE 

 Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQUIREMENTS 

FOR ELECTRICAL INSTALLATIONS. 

1.4 FACTORY TESTS 

 Low voltage cables shall be thoroughly tested at the factory per NEMA 

WC-70 to ensure that there are no electrical defects. Factory tests 

shall be certified.  

1.5 SUBMITTALS 

A. In addition to the requirements of Section 26 05 11, REQUIREMENTS FOR 

ELECTRICAL INSTALLATIONS, submit the following: 

1. Manufacturer's Literature and Data: Showing each cable type and 

rating. 

2. Certifications: Two weeks prior to the final inspection, submit four 

copies of the following certifications to the COR:  

a. Certification by the manufacturer that the materials conform to 

the requirements of the drawings and specifications.  

b. Certification by the contractor that the materials have been 

properly installed, connected, and tested.  

1.6 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments, addenda, revisions, 

supplements and errata) form a part of this specification to the extent 

referenced. Publications are reference in the text by designation only. 
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B. American Society of Testing Material (ASTM): 

D2301-04................Standard Specification for Vinyl Chloride 

Plastic Pressure-Sensitive Electrical Insulating 

Tape  

C. National Fire Protection Association (NFPA): 

70-08...................National Electrical Code (NEC) 

D. National Electrical Manufacturers Association (NEMA): 

WC 70-09................Power Cables Rated 2000 Volts or Less for the 

Distribution of Electrical Energy 

E. Underwriters Laboratories, Inc. (UL): 

44-05...................Thermoset-Insulated Wires and Cables 

83-08...................Thermoplastic-Insulated Wires and Cables 

467-071.................Electrical Grounding and Bonding Equipment 

486A-486B-03............Wire Connectors 

486C-04.................Splicing Wire Connectors 

486D-05.................Sealed Wire Connector Systems 

486E-94.................Equipment Wiring Terminals for Use with Aluminum 

and/or Copper Conductors 

493-07..................Thermoplastic-Insulated Underground Feeder and 

Branch Circuit Cable 

514B-04.................Conduit, Tubing, and Cable Fittings 

1479-03.................Fire Tests of Through-Penetration Fire Stops 

PART 2 - PRODUCTS  

2.1 CONDUCTORS AND CABLES 

A. Conductors and cables shall be in accordance with NEMA WC-70 and as 

specified herein. 

B. Single Conductor: 

1. Shall be annealed copper. 

2. Shall be stranded. 

3. Shall be minimum size No. 12 AWG, except where smaller sizes are 

allowed herein. 

C. Insulation: 

1. XHHW-2 or THHN-THWN shall be in accordance with NEMA WC-70, UL 44, 

and UL 83. 

D. Color Code: 

1. Secondary service feeder and branch circuit conductors shall be 

color-coded as follows: 
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208/120 volt Phase 480/277 volt 

Black A Brown 

Red B Orange 

Blue C Yellow 

White Neutral Gray * 

* or white with colored (other than green) tracer. 

 

a. Lighting circuit “switch legs” and 3-way switch “traveling wires” 

shall have color coding that is unique and distinct (e.g., pink 

and purple) from the color coding indicated above. The unique 

color codes shall be solid and in accordance with the NEC. 

Coordinate color coding in the field with the COR. 

2. Use solid color insulation or solid color coating for No. 12 AWG and 

No. 10 AWG branch circuit phase, neutral, and ground conductors. 

3. Conductors No. 8 AWG and larger shall be color-coded using one of the 

following methods: 

a. Solid color insulation or solid color coating. 

b. Stripes, bands, or hash marks of color specified above. 

c. Color as specified using 0.75 in wide tape. Apply tape in half-

overlapping turns for a minimum of 3 in for terminal points, and 

in junction boxes, pull-boxes, and troughs. Apply the last two 

laps of tape with no tension to prevent possible unwinding. Where 

cable markings are covered by tape, apply tags to cable, stating 

size and insulation type. 

2.2 SPLICES AND JOINTS 

A. In accordance with UL 486A, C, D, E, and NEC. 

B. Circuits (No. 10 AWG and smaller): 

1. Connectors: Solderless, screw-on, reusable pressure cable type, rated 

600 V, 220˚ F, with integral insulation, approved for copper and 

aluminum conductors. 

2. The integral insulator shall have a skirt to completely cover the 

stripped wires. 

3. The number, size, and combination of conductors, as listed on the 

manufacturer's packaging, shall be strictly followed. 
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C. Circuits (No. 8 AWG and larger): 

1. Connectors shall be indent, hex screw, or bolt clamp-type of high 

conductivity and corrosion-resistant material, listed for use with 

copper and aluminum conductors. 

2. Field-installed compression connectors for cable sizes 250 kcmil and 

larger shall have not fewer than two clamping elements or compression 

indents per wire. 

3. Insulate splices and joints with materials approved for the 

particular use, location, voltage, and temperature. Splice and joint 

insulation level shall be not less than the insulation level of the 

conductors being joined. 

4. Plastic electrical insulating tape: Per ASTM D2304, flame-retardant, 

cold and weather resistant. 

2.3 WIRE LUBRICATING COMPOUND 

A. Lubricating compound shall be suitable for the wire insulation and 

conduit, and shall not harden or become adhesive. 

PART 3 - EXECUTION  

3.1 GENERAL  

A. Install in accordance with the NEC, and as specified. 

B. Install all wiring in raceway systems. 

C. Splice cables and wires only in outlet boxes, junction boxes, or pull-

boxes. 

D. Wires of different systems (e.g., 120 V, 277 V) shall not be installed 

in the same conduit or junction box system. 

E. Install cable supports for all vertical feeders in accordance with the 

NEC. Provide split wedge type which firmly clamps each individual cable 

and tightens due to cable weight. 

F. For panel boards, cabinets, wireways, switches, and equipment 

assemblies, neatly form, train, and tie the cables in individual 

circuits. 

G. Wire Pulling: 

1. Provide installation equipment that will prevent the cutting or 

abrasion of insulation during pulling of cables. Use lubricants 

approved for the cable. 

2. Use nonmetallic ropes for pulling feeders. 

3. Attach pulling lines for feeders by means of either woven basket 

grips or pulling eyes attached directly to the conductors, as 

approved by the COTR. 

4. All cables in a single conduit shall be pulled simultaneously. 
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5. Do not exceed manufacturer’s recommended maximum pulling tensions and 

sidewall pressure values. 

H. No more than three, single-phase branch circuits shall be installed in 

any one conduit. 

3.2 WIRE AND INSULATION APPLICATIONS 

A. Feeders:  Type THHN/THWN, in raceway. 

B. Branch Circuits:  Type THHN/THWN, in raceway. 

C. Wet Location Branch Circuits:  Type XHHW, in raceway. 

D. Concealed Branch Circuits:  Type THHN/THWN, in raceway. 

E. Exposed Branch Circuits:  Type THHN/THWN, in raceway. 

F. Fire Alarm Circuits:  Type THHN/THWN, in raceway. 

G. Class 1 Control Circuits:  Type THHN/THWN, in raceway. 

H. Class 2 Control Circuits:  Type THHN/THWN, in raceway. 

3.3 SPLICE INSTALLATION 

A. Splices and terminations shall be mechanically and electrically secure.  

B. Tighten electrical connectors and terminals according to manufacturer's 

published torque values. 

C. Where the Government determines that unsatisfactory splices or 

terminations have been installed, remove the devices and install 

approved devices at no additional cost to the Government. 

3.4 FEEDER IDENTIFICATION 

A. In each interior pull-box and junction box, install metal tags on all 

circuit cables and wires to clearly designate their circuit 

identification and voltage. The tags shall be the embossed brass type, 

1.5 in in diameter and 40 mils thick. Attach tags with plastic ties.  

3.5 ACCEPTANCE CHECKS AND TESTS   

A. Feeders and branch circuits shall have their insulation tested after 

installation and before connection to utilization devices, such as 

fixtures, motors, or appliances. Test each conductor with respect to 

adjacent conductors and to ground. Existing conductors to be reused 

shall also be tested. 

B. Applied voltage shall be 500VDC for 300-volt rated cable, and 1000VDC 

for 600-volt rated cable. Apply test for one minute or until reading is 

constant for 15 seconds, whichever is longer. Minimum insulation 

resistance values shall not be less than 25 megohms for 300-volt rated 

cable and 100 megohms for 600-volt rated cable.  
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C. Perform phase rotation test on all three-phase circuits. 

D. The contractor shall furnish the instruments, materials, and labor for 

all tests. 

- - - E N D - - - 
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SECTION 26 05 26 
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies the general grounding and bonding requirements 

for electrical equipment and operations to provide a low impedance path 

for possible ground fault currents.  

B. “Grounding electrode system” refers to all electrodes required by NEC, 

as well as made, supplementary, and lightning protection system 

grounding electrodes. 

C. The terms “connect” and “bond” are used interchangeably in this 

specification and have the same meaning. 

1.2 RELATED WORK  

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: General 

electrical requirements and items that are common to more than one 

section of Division 26.  

B. Section 26 05 21, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

(600 VOLTS AND BELOW): Low Voltage power and lighting wiring. 

C. Section 26 24 16, PANELBOARDS: Low voltage panelboards. 

D. Section 26 41 00, FACILITY LIGHTNING PROTECTION: Requirements for 

lightning protection. 

1.3 QUALITY ASSURANCE 

 Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQUIREMENTS 

FOR ELECTRICAL INSTALLATIONS. 

1.4 SUBMITTALS 

A. In addition to the requirements of Section 26 05 11, REQUIREMENTS FOR 

ELECTRICAL INSTALLATIONS, submit the following: 

1. Shop Drawings:  

a. Clearly present enough information to determine compliance with 

drawings and specifications. 

b. Include the location of system grounding electrode connections 

and the routing of aboveground and underground grounding 

electrode conductors.  

2. Test Reports: Provide certified test reports of ground resistance.  

3. Certifications: Two weeks prior to final inspection, submit four 

copies of the following to the COR: 
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a. Certification that the materials and installation are in 

accordance with the drawings and specifications. 

b. Certification by the contractor that the complete installation 

has been properly installed and tested.  

1.5 APPLICABLE PUBLICATIONS 

 Publications listed below (including amendments, addenda, revisions, 

supplements, and errata) form a part of this specification to the 

extent referenced. Publications are referenced in the text by 

designation only.  

A. American Society for Testing and Materials (ASTM): 

B1-07...................Standard Specification for Hard-Drawn Copper 

Wire 

B3-07...................Standard Specification for Soft or Annealed 

Copper Wire 

B8-04...................Standard Specification for Concentric-Lay-

Stranded Copper Conductors, Hard, Medium-Hard, 

or Soft 

B. Institute of Electrical and Electronics Engineers, Inc. (IEEE): 

81-1983.................IEEE Guide for Measuring Earth Resistivity, 

Ground Impedance, and Earth Surface Potentials 

of a Ground System 

C2-07...................National Electrical Safety Code 

C. National Fire Protection Association (NFPA):  

70-08...................National Electrical Code (NEC)  

99-2005.................Health Care Facilities 

D. Underwriters Laboratories, Inc. (UL):  

44-05 ..................Thermoset-Insulated Wires and Cables 

83-08 ..................Thermoplastic-Insulated Wires and Cables 

467-07 .................Grounding and Bonding Equipment  

486A-486B-03 ...........Wire Connectors  

PART 2 - PRODUCTS  

2.1 GROUNDING AND BONDING CONDUCTORS  

A. Equipment grounding conductors shall be UL 44 or UL 83 insulated 

stranded copper. Insulation color shall be continuous green for all 

equipment grounding conductors, except that wire sizes No. 4 AWG and 

larger shall be identified per NEC. 

B. Bonding conductors shall be ASTM B8 bare stranded copper.  
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C. Conductor sizes shall not be less than shown on the drawings, or not 

less than required by the NEC, whichever is greater. 

2.2 GROUND RODS 

A. Steel or copper clad steel, 0.75 in diameter by 10 ft long, conforming 

to UL 467. 

B. Quantity of rods shall be as required to obtain the specified ground 

resistance, as shown on the drawings.  

2.3 CONCRETE ENCASED ELECTRODE 

 Concrete encased electrode shall be No. 4 AWG bare copper wire, 

installed per NEC. 

2.4 GROUND CONNECTIONS 

A. Below Grade: Exothermic-welded type connectors.  

B. Above Grade: 

1. Bonding Jumpers: Compression-type connectors, using zinc-plated 

fasteners and external tooth lockwashers. 

2. Connection to Building Steel: Exothermic-welded type connectors. 

3. Ground Busbars: Two-hole compression type lugs, using tin-plated 

copper or copper alloy bolts and nuts. 

4. Rack and Cabinet Ground Bars: One-hole compression-type lugs, using 

zinc-plated or copper alloy fasteners. 

2.5 EQUIPMENT RACK AND CABINET GROUND BARS 

 Provide solid copper ground bars designed for mounting on the framework 

of open or cabinet-enclosed equipment racks with minimum dimensions of 

0.375 in thick x 0.75 in wide. 

2.6 GROUND TERMINAL BLOCKS 

 At any equipment mounting location (e.g., backboards and hinged cover 

enclosures) where rack-type ground bars cannot be mounted, provide 

screw lug-type terminal blocks. 

2.7 GROUNDING BUS 

 Pre-drilled rectangular copper bar with stand-off insulators, minimum 

0.25 in thick x 4 in high in cross-section, length as shown on 

drawings, with 0.281 in holes spaced 1.125 in apart. 

PART 3 - EXECUTION  

3.1 GENERAL  

A. Ground in accordance with the NEC, as shown on drawings, and as 

specified herein.  
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B. System Grounding:  

1. Secondary service neutrals: Ground at the supply side of the 

secondary disconnecting means and at the related transformers.  

2. Separately derived systems (transformers downstream from the service 

entrance): Ground the secondary neutral.  

C. Equipment Grounding: Metallic structures, including ductwork and 

building steel, enclosures, raceways, junction boxes, outlet boxes, 

cabinets, machine frames, and other conductive items in close proximity 

with electrical circuits, shall be bonded and grounded.  

3.2 INACCESSIBLE GROUNDING CONNECTIONS 

 Make grounding connections, which are normally buried or otherwise 

inaccessible (except connections for which access for periodic testing 

is required), by exothermic weld. 

3.3 MEDIUM VOLTAGE EQUIPMENT AND CIRCUITS  

A. Duct Banks and Manholes: Provide an insulated equipment grounding 

conductor in each duct containing medium voltage conductors, sized per 

NEC except that minimum size shall be 2 AWG. Bond the equipment 

grounding conductors to the switchgear ground bus, to all manhole 

hardware and ground rods, to the cable shielding grounding provisions 

of medium-voltage cable splices and terminations, and to equipment 

enclosures.  

B. Pad-Mounted Transformers:  

1. At a minimum, provide a driven ground rod and bond with a grounding 

electrode conductor to the transformer grounding pad.  

2. Ground the secondary neutral.  

3.4 SECONDARY VOLTAGE EQUIPMENT AND CIRCUITS  

A. Main Bonding Jumper: Bond the secondary service neutral to the ground 

bus in the service equipment.  

B. Metallic Piping, Building Steel, and Supplemental Electrode(s):  

1. Provide a grounding electrode conductor sized per NEC between the 

service equipment ground bus and all metallic water pipe systems, 

building steel, and supplemental or made electrodes. Provide jumper 

insulating joints in the metallic piping. All connections to 

electrodes shall be made with fittings that conform to UL 467. 

2. Provide a supplemental ground electrode and bond to the grounding 

electrode system.  
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C. Panelboards:  

1. Connect the various feeder equipment grounding conductors to the 

ground bus in the enclosure with suitable pressure connectors.  

2. For service entrance equipment, connect the grounding electrode 

conductor to the ground bus.  

3. Provide ground bars, bolted to the housing, with sufficient lugs to 

terminate the equipment grounding conductors.  

4. Connect metallic conduits that terminate without mechanical 

connection to the housing, by grounding bushings and grounding 

conductor to the equipment ground bus. 

3.5 RACEWAY  

A. Conduit Systems: 

1. Ground all metallic conduit systems. All metallic conduit systems 

shall contain an equipment grounding conductor.  

2. Non-metallic conduit systems, except non-metallic feeder conduits 

that carry a grounded conductor from exterior transformers to 

interior or building-mounted service entrance equipment, shall 

contain an equipment grounding conductor. 

3. Conduit that only contains a grounding conductor, and is provided 

for its mechanical protection, shall be bonded to that conductor at 

the entrance and exit from the conduit. 

4. Metallic conduits which terminate without mechanical connection to 

an electrical equipment housing by means of locknut and bushings or 

adapters, shall be provided with grounding bushings. Connect 

bushings with a bare grounding conductor to the equipment ground 

bus. 

B. Feeders and Branch Circuits: Install equipment grounding conductors 

with all feeders, power, and lighting branch circuits.  

C. Boxes, Cabinets, Enclosures, and Panelboards:  

1. Bond the equipment grounding conductor to each pullbox, junction 

box, outlet box, device box, cabinets, and other enclosures through 

which the conductor passes (except for special grounding systems for 

intensive care units and other critical units shown).  

2. Provide lugs in each box and enclosure for equipment grounding 

conductor termination. 

D. Receptacles shall not be grounded through their mounting screws. Ground 

receptacles with a jumper from the receptacle green ground terminal to 
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the device box ground screw and a jumper to the branch circuit 

equipment grounding conductor.  

E. Ground lighting fixtures to the equipment grounding conductor of the 

wiring system when the green ground is provided; otherwise, ground the 

fixtures through the conduit systems. Fixtures connected with flexible 

conduit shall have a green ground wire included with the power wires 

from the fixture through the flexible conduit to the first outlet box.  

F. Fixed electrical appliances and equipment shall be provided with a 

ground lug for termination of the equipment grounding conductor.  

3.6 CORROSION INHIBITORS 

 Apply a corrosion inhibitor to all contact surfaces when making ground 

and ground bonding connections. Use corrosion inhibitor appropriate for 

protecting a connection between the metals used. 

3.7 LIGHTNING PROTECTION SYSTEM 

 Bond the lightning protection system to the electrical grounding 

electrode system. 

3.8 ELECTRICAL ROOM GROUNDING 

Building Earth Ground Busbars: Provide ground busbar and mounting 

hardware at each electrical room and connect to pigtail extensions of 

the building grounding ring. 

3.9 GROUND RESISTANCE  

A. Grounding system resistance to ground shall not exceed 5 ohms. Make any 

modifications or additions to the grounding electrode system necessary 

for compliance without additional cost to the Government. Final tests 

shall ensure that this requirement is met. 

B. Resistance of the grounding electrode system shall be measured using a 

four-terminal fall-of-potential method as defined in IEEE 81. Ground 

resistance measurements shall be made before the electrical 

distribution system is energized and shall be made in normally dry 

conditions not fewer than 48 hours after the last rainfall. Resistance 

measurements of separate grounding electrode systems shall be made 

before the systems are bonded together below grade. The combined 

resistance of separate systems may be used to meet the required 

resistance, but the specified number of electrodes must still be 

provided. 
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C. Below-grade connections shall be visually inspected by the COTR prior 

to backfilling. The contractor shall notify the COTR 24 hours before 

the connections are ready for inspection. 

3.10 GROUND ROD INSTALLATION  

A. For outdoor installations, drive each rod vertically in the earth, 

until top of rod is 24 in below final grade. 

B. Where permanently concealed ground connections are required, make the 

connections by the exothermic process, to form solid metal joints. Make 

accessible ground connections with mechanical pressure-type ground 

connectors.  

C. Where rock prevents the driving of vertical ground rods, install angled 

ground rods or grounding electrodes in horizontal trenches to achieve 

the specified resistance.  

- - - E N D - - - 



Lebanon VA Medical Center May 18, 2012 
Behavioral Health Complex Issued for Bid 
Lebanon, PA 17042 VA Project No. 595-109 
 Project No. 3468 

 

 
RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS 26 05 33-1 

SECTION 26 05 33 
RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS 

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies the furnishing, installation, and connection of 

conduit, fittings, and boxes, to form complete, coordinated, grounded 

raceway systems. Raceways are required for all wiring unless shown or 

specified otherwise. 

B. Definitions: The term conduit, as used in this specification, shall mean 

any or all of the raceway types specified. 

1.2 RELATED WORK  

A. Section 06 10 00, ROUGH CARPENTRY: Mounting board for telephone closets. 

B. Section 07 60 00, FLASHING AND SHEET METAL: Fabrications for the 

deflection of water away from the building envelope at penetrations. 

C. Section 07 84 00, FIRESTOPPING: Sealing around penetrations to maintain 

the integrity of fire rated construction. 

D. Section 07 92 00, JOINT SEALANTS: Sealing around conduit penetrations 

through the building envelope to prevent moisture migration into the 

building. 

E. Section 09 91 00, PAINTING: Identification and painting of conduit and 

other devices. 

F. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: General 

electrical requirements and items that are common to more than one 

section of Division 26. 

G. Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

for possible ground fault currents. 

H. Section 26 05 41, UNDERGROUND ELECTRICAL CONSTRUCTION: Underground 

conduits. 

1.3 QUALITY ASSURANCE 

 Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQUIREMENTS 

FOR ELECTRICAL INSTALLATIONS. 

1.4 SUBMITTALS 

A. In addition to the requirements of Section 26 05 11, REQUIREMENTS FOR 

ELECTRICAL INSTALLATIONS, submit the following: 

1. Manufacturer's Literature and Data: Showing each cable type and 

rating. The specific item proposed and its area of application shall 

be identified on the catalog cuts. 
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2. Shop Drawings: 

a. Size and location of main feeders. 

b. Size and location of panels and pull-boxes. 

c. Layout of required conduit penetrations through structural 

elements. 

3. Certifications:  

a. Two weeks prior to the final inspection, submit four copies of the 

following certifications to the COR:  

1. Certification by the manufacturer that the material conforms to 

the requirements of the drawings and specifications.  

2. Certification by the contractor that the material has been 

properly installed.  

1.5 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments, addenda, revisions, 

supplements, and errata) form a part of this specification to the extent 

referenced. Publications are referenced in the text by designation only. 

B. American National Standards Institute (ANSI): 

C80.1-05................Electrical Rigid Steel Conduit 

C80.3-05................Steel Electrical Metal Tubing 

C80.6-05................Electrical Intermediate Metal Conduit 

C. National Fire Protection Association (NFPA): 

70-08...................National Electrical Code (NEC) 

D. Underwriters Laboratories, Inc. (UL): 

1-05....................Flexible Metal Conduit  

5-04....................Surface Metal Raceway and Fittings 

6-07....................Electrical Rigid Metal Conduit - Steel 

50-95...................Enclosures for Electrical Equipment 

360-093.................Liquid-Tight Flexible Steel Conduit 

467-07..................Grounding and Bonding Equipment 

514A-04.................Metallic Outlet Boxes 

514B-04.................Conduit, Tubing, and Cable Fittings 

514C-96.................Nonmetallic Outlet Boxes, Flush-Device Boxes and 

Covers  

797-07..................Electrical Metallic Tubing 

1242-06.................Electrical Intermediate Metal Conduit - Steel 

E. National Electrical Manufacturers Association (NEMA): 

FB1-07..................Fittings, Cast Metal Boxes and Conduit Bodies 

for Conduit, Electrical Metallic Tubing and 

Cable 
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PART 2 - PRODUCTS 

2.1 MATERIAL 

A. Conduit Size: In accordance with the NEC, but not less than 0.75 in 

unless otherwise shown. Where permitted by the NEC, 0.5 in flexible 

conduit may be used for tap connections to recessed lighting fixtures. 

B. Conduit:  

1. Rigid steel: Shall conform to UL 6 and ANSI C80.1. 

2. Rigid intermediate steel conduit (IMC): Shall conform to UL 1242 and 

ANSI C80.6. 

3. Electrical metallic tubing (EMT): Shall conform to UL 797 and ANSI 

C80.3. Maximum size not to exceed 4 in and shall be permitted only 

with cable rated 600 V or less. 

4. Flexible galvanized steel conduit: Shall conform to UL 1. 

5. Liquid-tight flexible metal conduit: Shall conform to UL 360. 

C. Conduit Fittings:  

1. Rigid steel and IMC conduit fittings:  

a. Fittings shall meet the requirements of UL 514B and NEMA FB1. 

b. Standard threaded couplings, locknuts, bushings, conduit bodies, 

and elbows: Only steel or malleable iron materials are acceptable. 

Integral retractable type IMC couplings are also acceptable. 

c. Locknuts: Bonding type with sharp edges for digging into the metal 

wall of an enclosure. 

d. Bushings: Metallic insulating type, consisting of an insulating 

insert, molded or locked into the metallic body of the fitting. 

Bushings made entirely of metal or nonmetallic material are not 

permitted. 

e. Sealing fittings: Threaded cast iron type. Use continuous drain-

type sealing fittings to prevent passage of water vapor. In 

concealed work, install fittings in flush steel boxes with blank 

cover plates having the same finishes as that of other electrical 

plates in the room. 

3. Electrical metallic tubing fittings:  

a. Fittings and conduit bodies shall meet the requirements of UL 

514B, ANSI C80.3, and NEMA FB1. 

b. Only steel or malleable iron materials are acceptable. 

 c. Compression couplings and connectors: Concrete-tight and rain-

tight, with connectors having insulated throats 

d. Indent-type connectors or couplings are prohibited. 

e. Die-cast or pressure-cast zinc-alloy fittings or fittings made of 

"pot metal" are prohibited. 
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4. Flexible steel conduit fittings: 

a. Conform to UL 514B. Only steel or malleable iron materials are 

acceptable. 

b. Clamp-type, with insulated throat. 

5. Liquid-tight flexible metal conduit fittings: 

a. Fittings shall meet the requirements of UL 514B and NEMA FB1. 

b. Only steel or malleable iron materials are acceptable. 

c. Fittings must incorporate a threaded grounding cone, a steel or 

plastic compression ring, and a gland for tightening. Connectors 

shall have insulated throats. 

D. Conduit Supports: 

1. Parts and hardware: Zinc-coat or provide equivalent corrosion 

protection. 

2. Individual Conduit Hangers: Designed for the purpose, having a 

pre-assembled closure bolt and nut, and provisions for receiving a 

hanger rod. 

3. Multiple conduit (trapeze) hangers: Not less than 1.5 x 1.5 in, 12-

gauge steel, cold-formed, lipped channels; with not less than 0.375 

in diameter steel hanger rods. 

4. Solid Masonry and Concrete Anchors: Self-drilling expansion shields, 

or machine bolt expansion. 

E. Outlet, Junction, and Pull Boxes: 

1. UL-50 and UL-514A. 

2. Cast metal where required by the NEC or shown, and equipped with 

rustproof boxes. 

3. Sheet metal boxes: Galvanized steel, except where otherwise shown. 

4. Flush-mounted wall or ceiling boxes shall be installed with raised 

covers so that the front face of raised cover is flush with the wall. 

Surface-mounted wall or ceiling boxes shall be installed with 

surface-style flat or raised covers. 

PART 3 - EXECUTION 

3.1 PENETRATIONS 

A. Cutting or Holes: 

1. Cut holes in advance where they should be placed in the structural 

elements, such as ribs or beams. Obtain the approval of the COTR 

prior to drilling through structural elements. 

2. Cut holes through concrete and masonry in new and existing structures 

with a diamond core drill or concrete saw. Pneumatic hammers, impact 

electric, hand, or manual hammer-type drills are not allowed, except 

where permitted by the COR as required by limited working space. 
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B. Firestop: Where conduits, wireways, and other electrical raceways pass 

through fire partitions, fire walls, smoke partitions, or floors, 

install a fire stop that provides an effective barrier against the 

spread of fire, smoke and gases as specified in Section 07 84 00, 

FIRESTOPPING. 

C. Waterproofing: At floor, exterior wall, and roof conduit penetrations, 

completely seal clearances around the conduit and make watertight, as 

specified in Section 07 92 00, JOINT SEALANTS. 

3.2 INSTALLATION, GENERAL 

A. In accordance with UL, NEC, as shown, and as specified herein. 

B. Normal/Emergency raceway systems shall be entirely independent of other 

raceway systems, except where shown on drawings. 

C. Install conduit as follows: 

1. In complete mechanically and electrically continuous runs before 

pulling in cables or wires. 

2. Unless otherwise indicated on the drawings or specified herein, 

installation of all conduits shall be concealed within finished 

walls, floors, and ceilings.  

3. Flattened, dented, or deformed conduit is not permitted. Remove and 

replace the damaged conduits with new undamaged material. 

4. Assure conduit installation does not encroach into the ceiling height 

head room, walkways, or doorways. 

5. Cut square, ream, remove burrs, and draw up tight. 

6. Independently support conduit at 8 ft on centers. Do not use other 

supports, i.e., suspended ceilings, suspended ceiling supporting 

members, lighting fixtures, conduits, mechanical piping, or 

mechanical ducts. 

7. Support within 12 in of changes of direction, and within 12 in of 

each enclosure to which connected. 

8. Close ends of empty conduit with plugs or caps at the rough-in stage 

until wires are pulled in, to prevent entry of debris. 

9. Conduit installations under fume and vent hoods are prohibited. 

10. Secure conduits to cabinets, junction boxes, pull-boxes, and outlet 

boxes with bonding type locknuts. For rigid and IMC conduit 

installations, provide a locknut on the inside of the enclosure, made 

up wrench tight. Do not make conduit connections to junction box 

covers. 

11. Flashing of penetrations of the roof membrane is specified in Section 

07 60 00, FLASHING AND SHEET METAL. 
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12. Conduit bodies shall only be used for changes in direction, and shall 

not contain splices. 

D. Conduit Bends: 

1. Make bends with standard conduit bending machines. 

2. Conduit hickey may be used for slight offsets and for straightening 

stubbed out conduits. 

3. Bending of conduits with a pipe tee or vise is prohibited. 

E. Layout and Homeruns: 

1. Install conduit with wiring, including homeruns, as shown on 

drawings. 

2. Deviations: Make only where necessary to avoid interferences and only 

after drawings showing the proposed deviations have been submitted 

approved by the COR. 

3.3 CONCEALED WORK INSTALLATION  

A. In Concrete: 

1. Conduit: Rigid steel. 

2. Align and run conduit in direct lines. 

3. Otherwise prohibited, install conduit through concrete beams only: 

a. Where shown on the structural drawings. 

b. As approved by the COTR prior to construction, and after submittal 

of drawing showing location, size, and position of each 

penetration. 

4. Installation of conduit in concrete that is less than 3 in thick is 

prohibited. 

a. Conduit outside diameter larger than one-third of the slab 

thickness is prohibited. 

b. Space between conduits in slabs: Approximately six conduit 

diameters apart, and one conduit diameter at conduit crossings.  

c. Install conduits approximately in the center of the slab so that 

there will be a minimum of 0.75 in of concrete around the 

conduits. 

5. Make couplings and connections watertight. Use thread compounds that 

are UL approved conductive type to ensure low resistance ground 

continuity through the conduits. Tightening setscrews with pliers is 

prohibited. 

B. Above Furred or Suspended Ceilings and in Walls: 

1. Conduit for conductors 600 V and below: Rigid steel, IMC, or EMT. 

Mixing different types of conduits indiscriminately in the same 

system is prohibited. 
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2. Align and run conduit parallel or perpendicular to the building 

lines. 

3. Connect recessed lighting fixtures to conduit runs with maximum 6 ft 

of flexible metal conduit extending from a junction box to the 

fixture. 

4. Tightening setscrews with pliers is prohibited. 

3.4 EXPOSED WORK INSTALLATION 

A. Unless otherwise indicated on the drawings, exposed conduit is only 

permitted in mechanical and electrical rooms. 

B. Conduit for Conductors 600 V and Below: Rigid steel, IMC, or EMT. Mixing 

different types of conduits indiscriminately in the system is 

prohibited. 

C. Align and run conduit parallel or perpendicular to the building lines. 

D. Install horizontal runs close to the ceiling or beams and secure with 

conduit straps. 

E. Support horizontal or vertical runs at not over 8 ft intervals. 

F. Surface metal raceways: Use only where shown. 

G. Painting: 

1. Paint exposed conduit as specified in Section 09 91 00, PAINTING. 

3.5 WET OR DAMP LOCATIONS 

A. Unless otherwise shown, use conduits of rigid steel or IMC. 

B. Provide sealing fittings to prevent passage of water vapor where 

conduits pass from warm to cold locations, i.e., refrigerated spaces, 

constant-temperature rooms, air-conditioned spaces, building exterior 

walls, roofs, or similar spaces. 

C. Unless otherwise shown, use rigid steel or IMC conduit within 5 ft of 

the exterior and below concrete building slabs in contact with soil, 

gravel, or vapor barriers. Conduit shall be half-lapped with 10 mil PVC 

tape before installation. After installation, completely recoat or 

retape any damaged areas of coating. 

3.6 MOTORS AND VIBRATING EQUIPMENT 

A. Use flexible metal conduit for connections to motors and other 

electrical equipment subject to movement, vibration, misalignment, 

cramped quarters, or noise transmission.  

B. Use liquid-tight flexible metal conduit for installation in exterior 

locations, moisture or humidity laden atmosphere, corrosive atmosphere, 

water or spray wash-down operations, inside airstream of HVAC units, and 

locations subject to seepage or dripping of oil, grease, or water. 
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Provide a green equipment grounding conductor with flexible metal 

conduit. 

3.7 CONDUIT SUPPORTS, INSTALLATION  

A. Safe working load shall not exceed one-quarter of proof test load of 

fastening devices. 

B. Use pipe straps or individual conduit hangers for supporting individual 

conduits. 

C. Support multiple conduit runs with trapeze hangers. Use trapeze hangers 

that are designed to support a load equal to or greater than the sum of 

the weights of the conduits, wires, hanger itself, and 200 lbs. Attach 

each conduit with U-bolts or other approved fasteners. 

D. Support conduit independently of junction boxes, pull-boxes, fixtures, 

suspended ceiling T-bars, angle supports, and similar items. 

E. Fasteners and Supports in Solid Masonry and Concrete: 

1. New Construction: Use steel or malleable iron concrete inserts set in 

place prior to placing the concrete. 

2. Existing Construction: 

a. Steel expansion anchors not less than 0.25 in bolt size and not 

less than 1.125 in embedment. 

b. Power set fasteners not less than 0.25 in diameter with depth of 

penetration not less than 3 in. 

c. Use vibration and shock-resistant anchors and fasteners for 

attaching to concrete ceilings. 

F. Hollow Masonry: Toggle bolts.  

G. Bolts supported only by plaster or gypsum wallboard are not acceptable. 

H. Metal Structures: Use machine screw fasteners or other devices 

specifically designed and approved for the application. 

I. Attachment by wood plugs, rawl plug, plastic, lead or soft metal 

anchors, or wood blocking and bolts supported only by plaster is 

prohibited. 

J. Chain, wire, or perforated strap shall not be used to support or fasten 

conduit. 

K. Spring steel type supports or fasteners are prohibited for all uses 

except horizontal and vertical supports/fasteners within walls. 

L. Vertical Supports: Vertical conduit runs shall have riser clamps and 

supports in accordance with the NEC and as shown. Provide supports for 

cable and wire with fittings that include internal wedges and retaining 

collars. 
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3.8 BOX INSTALLATION  

A. Boxes for Concealed Conduits: 

1. Flush-mounted. 

2. Provide raised covers for boxes to suit the wall or ceiling, 

construction, and finish. 

B. In addition to boxes shown, install additional boxes where needed to 

prevent damage to cables and wires during pulling-in operations.  

C. Remove only knockouts as required and plug unused openings. Use threaded 

plugs for cast metal boxes and snap-in metal covers for sheet metal 

boxes. 

D. Outlet boxes mounted back-to-back in the same wall are prohibited. A 

minimum 24 in center-to-center lateral spacing shall be maintained 

between boxes.  

E. Minimum size of outlet boxes for ground fault interrupter (GFI) 

receptacles is 4 in square x 2.125 in deep, with device covers for the 

wall material and thickness involved. 

F. Stencil or install phenolic nameplates on covers of the boxes identified 

on riser diagrams; for example "SIG-FA JB No. 1."  

G. On all branch circuit junction box covers, identify the circuits with 

printed label. 

- - - E N D - - - 
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SECTION 26 05 36 
CABLE TRAYS FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes steel cable trays and accessories. 

1.2 SUBMITTALS 

A. Along with the submittal requirements found in section 26 05 11 

"Requirements for Electrical Installations", submit the following: 

1. Product Data:  Include data indicating dimensions and finishes for 

each type of cable tray indicated. 

2. Shop Drawings:  For each type of cable tray. 

a. Show fabrication and installation details of cable tray, 

including plans, elevations, and sections of components and 

attachments to other construction elements.  Designate components 

and accessories, including clamps, brackets, hanger rods, splice-

plate connectors, expansion-joint assemblies, straight lengths, 

and fittings. 

b. Seismic-Restraint Details:  Signed and sealed by a qualified 

professional engineer, licensed in the state where Project is 

located, who is responsible for their preparation. 

1) Design Calculations:  Calculate requirements for selecting 

seismic restraints. 

2) Detail fabrication, including anchorages and attachments to 

structure and to supported cable trays. 

3. Coordination Drawings:  Floor plans and sections, drawn to scale.  

Include scaled cable tray layout and relationships between 

components and adjacent structural, electrical, and mechanical 

elements.  Show the following: 

a. Vertical and horizontal offsets and transitions. 

b. Clearances for access above and to side of cable trays. 

c. Vertical elevation of cable trays above the floor or bottom of 

ceiling structure. 

4. Field quality-control reports. 

5. Operation and Maintenance Data:  For cable trays to include in 

emergency, operation, and maintenance manuals. 
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1.3 QUALITY ASSURANCE 

A. Source Limitations:  Obtain cable tray components through one source 

from a single manufacturer. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as 

defined in NFPA 70, Article 100, by a testing agency acceptable to 

authorities having jurisdiction, and marked for intended use. 

C. Comply with NFPA 70. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Store indoors to prevent water or other foreign materials from staining 

or adhering to cable tray.  Unpack and dry wet materials before 

storage. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide 

products by one of the following: 

1. Cooper B-Line, Inc. 

2. GS Metals Corp.; GLOBETRAY Products. 

3. MONO-SYSTEMS, Inc. 

4. MPHusky. 

5. PW Industries. 

2.2 MATERIALS AND FINISHES 

A. Cable Trays, Fittings, and Accessories:  Steel, complying with 

NEMA VE 1. 

1. Electrogalvanized before fabrication, complying with ASTM B 633; 

with hardware galvanized according to ASTM B 633. 

B. Sizes and Configurations:  Refer to the Drawings for specific 

requirements for sizes and configurations. 

2.3 CABLE TRAY ACCESSORIES 

A. Fittings:  Tees, crosses, risers, elbows, and other fittings as 

indicated, of same materials and finishes as cable tray. 

B. Barrier Strips:  Same materials and finishes as cable tray. 

C. Cable tray supports and connectors, including bonding jumpers, as 

recommended by cable tray manufacturer. 

2.4 WARNING SIGNS 

A. Lettering:  1-1/2-inch- high, black letters on yellow background with 

legend "WARNING!  NOT TO BE USED AS WALKWAY, LADDER, OR SUPPORT FOR 

LADDERS OR PERSONNEL." 



Lebanon VA Medical Center May 18, 2012 
Behavioral Health Complex Issued for Bid 
Lebanon, PA 17042 VA Project No. 595-109 
 Project No. 3468 
 

CABLE TRAYS FOR ELECTRICAL SYSTEMS 26 05 36-3 

PART 3 - EXECUTION 

3.1 SOURCE QUALITY CONTROL 

A. Perform design and production tests according to NEMA VE 1. 

3.2 CABLE TRAY INSTALLATION 

A. Comply with recommendations in NEMA VE 2.  Install as a complete 

system, including all necessary fasteners, hold-down clips, splice-

plate support systems, barrier strips, hinged horizontal and vertical 

splice plates, elbows, reducers, tees, and crosses. 

B. Remove burrs and sharp edges from cable trays. 

C. Fasten cable tray supports to building structure. 

1. Design each fastener and support to carry load indicated by seismic 

requirements. 

2. Place supports so that spans do not exceed maximum spans on 

schedules. 

3. Construct supports from channel members, threaded rods, and other 

appurtenances furnished by cable tray manufacturer.  Arrange 

supports in trapeze or wall-bracket form as required by application. 

4. Support bus assembly to prevent twisting from eccentric loading. 

5. Manufacture center-hung support, designed for 60 percent versus 40 

percent eccentric loading condition, with a safety factor of 3. 

6. Locate and install supports according to NEMA VE 1. 

D. Make connections to equipment with flanged fittings fastened to cable 

tray and to equipment.  Support cable tray independent of fittings.  Do 

not carry weight of cable tray on equipment enclosure. 

E. Install expansion connectors where cable tray crosses building 

expansion joint and in cable tray runs that exceed dimensions 

recommended in NEMA VE 1.  Space connectors and set gaps according to 

applicable standard. 

F. Make changes in direction and elevation using standard fittings. 

G. Make cable tray connections using standard fittings. 

H. Sleeves for Future Cables:  Install capped sleeves for future cables 

through firestop-sealed cable tray penetrations of fire and smoke 

barriers. 

I. Workspace:  Install cable trays with enough space to permit access for 

installing cables. 
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J. Install barriers to separate cables of different systems, such as 

power, communications, and data processing; or of different insulation 

levels, such as 600, 5000, and 15 000 V. 

K. After installation of cable trays is completed, install warning signs 

in visible locations on or near cable trays. 

3.3 CABLE INSTALLATION 

A. Install cables only when cable tray installation has been completed and 

inspected. 

B. Fasten cables on horizontal runs with cable clamps or cable ties as 

recommended by NEMA VE 2.  Tighten clamps only enough to secure the 

cable, without indenting the cable jacket.  Install cable ties with a 

tool that includes an automatic pressure-limiting device. 

C. Install covers after installation of cable is completed. 

3.4 CONNECTIONS 

A. Ground cable trays according to manufacturer's written instructions. 

B. Install an insulated equipment grounding conductor with cable tray, in 

addition to those required by NFPA 70. 

3.5 FIELD QUALITY CONTROL 

A. After installing cable trays and after electrical circuitry has been 

energized, survey for compliance with requirements.  Perform the 

following field quality-control survey: 

1. Visually inspect cable insulation for damage.  Correct sharp 

corners, protuberances in cable tray, vibration, and thermal 

expansion and contraction conditions, which may cause or have caused 

damage. 

2. Verify that the number, size, and voltage of cables in cable tray do 

not exceed that permitted by NFPA 70.  Verify that communication or 

data-processing circuits are separated from power circuits by 

barriers. 

3. Verify that there is no intrusion of such items as pipe, hangers, or 

other equipment that could damage cables. 

4. Remove deposits of dust, industrial process materials, trash of any 

description, and any blockage of tray ventilation. 

5. Visually inspect each cable tray joint and each ground connection 

for mechanical continuity.  Check bolted connections between 

sections for corrosion.  Clean and retorque in suspect areas. 
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6. Check for missing or damaged bolts, bolt heads, or nuts.  When 

found, replace with specified hardware. 

7. Perform visual and mechanical checks for adequacy of cable tray 

grounding; verify that all takeoff raceways are bonded to cable 

tray. 

B. Report results in writing. 

3.6 PROTECTION 

A. Protect installed cable trays. 

1. Repair damage to galvanized finishes with zinc-rich paint 

recommended by cable tray manufacturer. 

2. Repair damage to PVC or paint finishes with matching touchup coating 

recommended by cable tray manufacturer. 

3. Install temporary protection for cables in open trays to protect 

exposed cables from falling objects or debris during construction.  

Temporary protection for cables and cable tray can be constructed of 

wood or metal materials until the risk of damage is over. 

- - - E N D - - - 
 



Lebanon VA Medical Center May 18, 2012 
Behavioral Health Complex Issued for Bid 
Lebanon, PA 17042 VA Project No. 595-109 
 Project No. 3468 

 

UNDERGROUND ELECTRICAL CONSTRUCTION 26 05 41 - 1 

SECTION 26 05 41 
UNDERGROUND ELECTRICAL CONSTRUCTION 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies the furnishing, installation, and connection of 

precast manholes and pullboxes with ducts to form a complete 

underground raceway system. 

B. “Duct” and “conduit,” and “rigid metal conduit” and “rigid steel 

conduit” are used interchangeably in this specification. 

1.2 RELATED WORK  

A. Section 07 92 00, JOINT SEALANTS: Sealing of conduit penetrations. 

B. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: General 

electrical requirements and items that are common to more than one 

section of Division 26. 

C. Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

for possible ground fault currents.  

D. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS: Conduits, 

fittings and boxes for raceway systems. 

E. Section 31 20 00, EARTH MOVING: Trenching, backfill and compaction.  

1.3 QUALITY ASSURANCE 

A. Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQUIREMENTS 

FOR ELECTRICAL INSTALLATIONS. 

B. Coordinate layout and installation of ducts, manholes, pullboxes, and 

pull-boxes with final arrangement of other utilities, site grading, and 

surface features, as determined in the field. 

1.4 SUBMITTALS 

A. Submit in accordance with Section 26 05 11, REQUIREMENTS FOR ELECTRICAL 

INSTALLATIONS.  

B. Shop Drawings:  

1. Clearly present sufficient information to determine compliance with 

drawings and specifications. 

2. Include manholes, pullboxes, duct materials, and hardware. Submit 

plan and elevation drawings, showing openings, pulling irons, cable 

supports, cover, ladder, sump, and other accessories and details. 

3. Proposed deviations from details on the drawings shall be clearly 

marked on the submittals. If it is necessary to locate manholes or 
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pullboxes at locations other than shown on the drawings, show the 

proposed locations accurately on scaled site drawings, and submit 

four copies to the Resident Engineer for approval prior to 

construction. 

C. Certifications: Two weeks prior to the final inspection, submit four 

copies of the following certifications to the Resident Engineer:  

1. Certification by the manufacturer that the materials conform to the 

requirements of the drawings and specifications.  

2. Certification by the contractor that the materials have been 

properly installed, connected, and tested.  

1.5 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments, addenda, revisions, 

supplements, and errata) form a part of this specification to the 

extent referenced. Publications are referenced in the text by 

designation only.  

B. American Concrete Institute (ACI):  

 Building Code Requirements for Structural Concrete 

318/318M-05.............Building Code Requirements for Structural 

Concrete & Commentary 

SP-66-04................ACI Detailing Manual 

C. American National Standards Institute (ANSI): 

77-07...................Underground Enclosure Integrity 

D. American Society for Testing and Materials (ASTM): 

C478-09.................Standard Specification for Precast Reinforced 

Concrete Manhole Sections 

C858-09.................Underground Precast Concrete Utility Structures 

C990-09.................Standard Specification for Joints for Concrete 

Pipe, Manholes and Precast Box Sections Using 

Preformed Flexible Joint Sealants. 

E. Institute of Electrical and Electronic Engineers (IEEE): 

C2-07  .................National Electrical Safety Code 

F. National Electrical Manufacturers Association (NEMA):  

TC 2-03.................Electrical Polyvinyl Chloride (PVC) Tubing And 

Conduit 

TC 3-2004...............PVC Fittings for Use With Rigid PVC Conduit And 

Tubing  
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TC 6 & 8 2003...........PVC Plastic Utilities Duct For Underground 

Installations  

TC 9-2004...............Fittings For PVC Plastic Utilities Duct For 

Underground Installation  

G. National Fire Protection Association (NFPA):  

70-08...................National Electrical Code (NEC)  

H. Underwriters Laboratories, Inc. (UL):  

6-07....................Electrical Rigid Metal Conduit-Steel 

467-07..................Grounding and Bonding Equipment 

651-05..................Schedule 40 and 80 Rigid PVC Conduit and 

Fittings 

651A-00.................Type EB and A Rigid PVC Conduit and HDPE 

Conduit 

651B-07.................Continuous Length HDPE Conduit 

I. U.S. General Services Administration (GSA):  

A-A-60005-1998..........Frames, Covers, Gratings, Steps, Sump and Catch 

Basin, Manhole 

1.6 STORAGE 

 Lift and support pre-cast concrete structures only at designated 

lifting or supporting points. 

PART 2 - PRODUCTS  

2.1 PULLBOXES 

A. General: Size as indicated on drawings. Provide pullboxes with 

weatherproof, non-skid covers with recessed hook eyes, secured with 

corrosion- and tamper-resistant hardware. Cover material shall be 

identical to pullbox material. Covers shall have molded lettering, 

ELECTRIC or SIGNAL as applicable. Pullboxes shall comply with the 

requirements of ANSI/SCTE 77 Tier 8 loading. Provide pulling irons, 

0.875 in [22 mm] diameter galvanized steel bar with exposed triangular-

shaped opening.  

B. Concrete Pullboxes: Shall be monolithically-poured reinforced concrete. 

2.2. DUCTS  

A. Number and sizes shall be as shown on drawings.  

B. Ducts (concrete-encased): 

1. Plastic Duct: 

a. NEMA TC6 & 8 and TC9 plastic utilities duct. 
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b. Duct shall be suitable for use with 194˚ F [90˚ C] rated 

conductors. 

2. Conduit Spacers: Prefabricated plastic. 

2.3 GROUNDING  

A. Rods: Per Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL 

SYSTEMS. 

B. Ground Wire: Stranded bare copper 6 AWG minimum or as indicated on 

drawings. 

2.4 WARNING TAPE 

 Standard 4-mil polyethylene 3 in [76 mm] wide detectable tape, red with 

black letters, imprinted with “CAUTION - BURIED ELECTRIC CABLE BELOW” 

or similar. 

2.5 PULL ROPE FOR SPARE DUCTS 

 Plastic with 200 lb [890 N] minimum tensile strength. 

PART 3 - EXECUTION  

3.1 PULLBOX INSTALLATION  

A. Assembly and installation shall follow the printed instructions and 

recommendations of the manufacturer. Install manholes and pullboxes 

level and plumb. 

1. Units shall be installed on a 12 in level bed of 90% compacted 

granular fill, well-graded from the 1 in sieve to the No. 4 sieve. 

Granular fill shall be compacted with a minimum of four passes with 

a plate compactor. 

2. Seal duct terminations so they are watertight. 

B. Access: Ensure the top of frames and covers are flush with finished 

grade.  

3.2 TRENCHING  

A. Refer to Section 31 20 00, EARTH MOVING for trenching, backfilling, and 

compaction. 

B. Before performing trenching work at existing facilities, the Ground 

Penetrating Radar Survey shall be carefully performed by certified 

technician to reveal all existing underground ducts, conduits, cables, 

and other utility systems. 

C. Work with extreme care near existing ducts, conduits, cables, and other 

utilities to avoid damaging them.  

D. Cut the trenches neatly and uniformly.  
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E. For Concrete-Encased Ducts:  

1. After excavation of the trench, stakes shall be driven in the bottom 

of the trench at 4 ft intervals to establish the grade and route of 

the duct bank. 

2. Pitch the trenches uniformly toward manholes or both ways from high 

points between manholes for the required duct line drainage. Avoid 

pitching the ducts toward buildings wherever possible.  

3. The walls of the trench may be used to form the side walls of the 

duct bank, provided that the soil is self-supporting and that 

concrete envelope can be poured without soil inclusions. Forms are 

required where the soil is not self-supporting.  

4. After the concrete-encased duct has sufficiently cured, the trench 

shall be backfilled to grade with earth, and appropriate warning 

tape installed. 

F. Conduits to be installed under existing paved areas and roads that 

cannot be disturbed shall be jacked into place. Conduits shall be heavy 

wall rigid steel. 

3.3 DUCT INSTALLATION  

A. General Requirements: 

1. Ducts shall be in accordance with the NEC and IEEE C2, as shown on 

the drawings, and as specified.  

2. Slope ducts to drain towards manholes and pullboxes, and away from 

building and equipment entrances. Pitch not less than 4 in in 100 

ft.  

3. Underground conduit stub-ups and sweeps to equipment inside of 

buildings shall be taped galvanized rigid steel, and shall extend a 

minimum of 5 ft outside the building foundation. Tops of conduits 

below building slab shall be minimum 24 in below bottom of slab. 

4. Stub-ups, sweeps, and risers to equipment mounted on outdoor 

concrete slabs shall be taped galvanized rigid steel, and shall 

extend a minimum of 5 ft away from the edge of slab. 

5. Install insulated grounding bushings on the terminations. 

6. Radius for turns of direction shall be sufficient to accomplish 

pulls without damage. Minimum radius shall be six times conduit 

diameter. Use manufactured long sweep bends. 

7. Additional burial depth shall be required in order to accomplish 

NEC-required minimum bend radius of ducts. 
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8. All multiple conduit runs shall have conduit spacers. Spacers shall 

securely support and maintain uniform spacing of the duct assembly a 

minimum of 3 in above the bottom of the trench during the concrete 

pour. Spacer spacing shall not exceed 5 ft. Secure spacers to ducts 

and earth to prevent floating during concrete pour. Provide 

nonferrous tie wires to prevent displacement of the ducts during 

pouring of concrete. Tie wires shall not act as substitute for 

spacers. 

9. Duct lines shall be installed no less than 12 in from other utility 

systems, such as water, sewer, and chilled water. 

10. Clearances between individual ducts:  

a. For like services, not less than 3 in.  

b. For power and signal services, not less than 6 in.  

11. Duct lines shall terminate at window openings in e walls as shown on 

the drawings. All ducts shall be fitted with end bells.  

12. Couple the ducts with proper couplings. Stagger couplings in rows 

and layers to ensure maximum strength and rigidity of the duct bank. 

13. Keep ducts clean of earth, sand, or gravel, and seal with tapered 

plugs upon completion of each portion of the work. 

14. Seal conduits, including spare conduits, at building entrances and 

at outdoor equipment terminations with a suitable compound to 

prevent entrance of moisture and gases.  

B. Concrete-Encased Ducts and Conduits:  

1. Install concrete-encased ducts for medium-voltage systems.  

2. Duct lines shall consist of single or multiple duct assemblies 

encased in concrete. Ducts shall be uniform in size and material 

throughout the installation.  

3. Tops of concrete-encased ducts shall be: 

a. Not less than 24 in and not less than shown on the drawings, 

below finished grade. 

b. Not less than 30 in and not less than shown on the drawings, 

below roads and other paved surfaces. 

c. Conduits crossing under grade slab construction joints shall be 

installed a minimum of 4 ft below slab. 

4. Extend the concrete envelope encasing the ducts not less than 3 in 

beyond the outside walls of the outer ducts and conduits.  
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5. Within 10 ft of building pullbox wall penetrations, install 

reinforcing steel bars at the top and bottom of each concrete 

envelope to provide protection against vertical shearing. 

6. Install reinforcing steel bars at the top and bottom of each 

concrete envelope of all ducts underneath roadways and parking 

areas.  

7. Where new ducts, conduits, and concrete envelopes are to be joined 

to existing manholes, pullboxes, ducts, conduits, and concrete 

envelopes, make the joints with the proper fittings and fabricate 

the concrete envelopes to ensure smooth durable transitions.  

8. Conduit joints in concrete may be placed side by side horizontally, 

but shall be staggered at least 6 in vertically. 

9. Pour each run of concrete envelope between manholes or other 

terminations in one continuous pour. If more than one pour is 

necessary, terminate each pour in a vertical plane and install 0.75 

in reinforcing rod dowels extending 18 in into concrete on both 

sides of joint near corners of envelope. 

10.Pour concrete so that open spaces are uniformly filled. Do not 

agitate with power equipment unless approved by Resident Engineer. 

11. Duct Bank Markers: 

a. Duct bank markers, where required and shown on plans, shall be 

located at the ends of duct banks except at manholes or pullboxes 

at approximately every 200 ft along the duct run and at each 

change in direction of the duct run. Markers shall be placed 2 ft 

to the right of the duct bank, facing the longitudinal axis of 

the run in the direction of the electrical load. 

b. The letter ”D” with two arrows shall be impressed or cast on top 

of the marker. One arrow shall be located below the letter and 

shall point toward the ducts. The second arrow shall be located 

adjacent to the letter and shall point in a direction parallel to 

the ducts. The letter and arrow adjacent to it shall each be 

approximately 2 in long. The letter and arrows shall be V-shaped, 

and shall have a width of stroke at least 0.75 in at the top and 

a depth of 0.25 in. 

c. In paved areas, the top of the duct markers shall be flush with 

the finished surface of the paving. 
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d. Where the duct bank changes direction, the arrow located adjacent 

to the letter shall be cast or impressed with an angle in the 

arrow equivalent to the angular change of the duct bank. 

C. Concrete-Encased Duct and Conduit Identification: Place continuous 

strip of warning tape approximately 12 in above ducts or conduits 

before backfilling trenches. Warning tape shall be preprinted with 

proper identification. 

D. Spare Ducts and Conduits: Where spare ducts are shown, they shall have 

a nylon pull rope installed. They shall be capped at each end and 

labeled as to location of the other end. 

E. Duct and Conduit Cleaning:  

1. Upon completion of the duct installation, a standard flexible 

mandrel shall be pulled through each duct to loosen particles of 

earth, sand, or foreign material left in the duct. The mandrel shall 

be not less than 12 in long, and shall have a diameter not less than 

0.5 in less than the inside diameter of the duct. A brush with stiff 

bristles shall then be pulled through each duct to remove the 

loosened particles. The diameter of the brush shall be the same as, 

or slightly larger than, the diameter of the duct. 

2. Mandrel pulls shall be witnessed by the Resident Engineer. 

F. Duct and Conduit Sealing: Seal the ducts and conduits at building 

entrances, and at outdoor terminations for equipment, with a suitable 

non-hardening compound to prevent the entrance of moisture and gases. 

G. Connections to Existing Ducts: Where connections to existing duct banks 

are indicated, excavate around the duct banks as necessary. Cut off the 

ducts and remove loose concrete from inside before installing new 

ducts. Provide a reinforced-concrete collar, poured monolithically with 

the new ducts, to take the shear at the joint of the duct banks. 

H. Partially-Completed Duct Banks: During construction, wherever a 

construction joint is necessary in a duct bank, prevent debris such as 

mud and dirt from entering ducts by providing suitable conduit plugs. 

Fit concrete envelope of a partially completed duct bank with 

reinforcing steel extending a minimum of 2 ft [0.6 M] back into the 

envelope and a minimum of 2 ft [0.6 M] beyond the end of the envelope. 

Provide one No. 4 bar in each corner, 3 in [75 mm] from the edge of the 

envelope. Secure corner bars with two No. 3 ties, spaced approximately 
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12 in [300 mm] apart. Restrain reinforcing assembly from moving during 

pouring of concrete. 

- - - E N D - - - 
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SECTION 26 05 71 
ELECTRICAL SYSTEM PROTECTIVE DEVICE STUDY 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies the requirements of the Electrical System 

Protective Device Study (herein, “the study”). 

B. A short-circuit and selective coordination study shall be prepared for 

the electrical overcurrent devices to be installed under this project. 

C. The study shall present an organized time-current analysis of each 

protective device in series from the branch circuit breakers in the 

building branch panels back to the campus medium voltage switchgear 

indicated on the drawings. The study shall reflect the operation of 

each device during normal and abnormal current conditions. 

1.2 RELATED WORK 

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: General 

electrical requirements that are common to more than one section of 

Division 26. 

B. Section 26 24 11, DISTRIBUTION SWITCHBOARDS: Low-voltage distribution 

switchboards. 

C. Section 26 24 16, PANELBOARDS: Low-voltage panelboards. 

1.3 QUALITY ASSURANCE 

A. Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQUIREMENTS 

FOR ELECTRICAL INSTALLATIONS. 

B. The protective device study shall be prepared by the equipment 

manufacturer's qualified engineers or an approved consultant. The 

contractor is responsible for providing all pertinent information 

required by the preparers to complete the study. 

1.4 SUBMITTALS 

A. In accordance with Section 26 05 11, REQUIREMENTS FOR ELECTRICAL 

INSTALLATIONS, submit the following: 

B. Product data on the software program to be used for the study. Software 

shall be in mainstream use in the industry, shall provide device 

settings and ratings, and shall show selective coordination by time-

current drawings. 

C. Complete short-circuit, arc-flash, and coordination study as described 

in paragraph 1.6. 
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D. Protective equipment shop drawings shall be submitted simultaneously 

with or after the protective device study. Protective equipment shop 

drawings will not be accepted prior to protective device study. 

E. Certification: Two weeks prior to final inspection, submit four copies 

of the following to the Resident Engineer:  

 Certification by the contractor that the protective devices have been 

adjusted and set in accordance with the approved protective device 

study. 

1.5 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments, addenda, revisions, 

supplements, and errata) form a part of this specification to the 

extent referenced. Publications are referenced in the text by 

designation only.  

B. Institute of Electrical and Electronics Engineers (IEEE):  

242-01..................Recommended Practice for Protection and 

Coordination of Industrial and Commercial Power 

Systems 

399-97..................Recommended Practice for Power Systems Analysis 

1584a-04................Guide for Performing Arc-Flash Hazard 

Calculations 

 
1.6 REQUIREMENTS  

A. The complete study shall include a system one line diagram, short-

circuit, and protective coordination plots for all overcurrent 

protective devices. 

B. One Line Diagram: 

1. On the one line diagram, show all electrical equipment and wiring to 

be protected by the overcurrent devices installed under this 

project.  

2. On the one line diagram, also show the following specific 

information: 

a. Calculated fault impedance, X/R ratios, and short-circuit values 

at each feeder and branch circuit bus. 

b. Breaker and fuse ratings. 

c. Transformer kVA and voltage ratings, percent impedance, X/R 

ratios, and wiring connections. 

d. Voltage at each bus. 
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e. Identification of each bus, matching the identification on the 

construction drawings. 

f. Conduit, cable, and busway material and sizes, length, and X/R 

ratios. 

C. Short-Circuit Study: 

1. Systematically calculate the fault impedance to determine the 

available short-circuit and ground fault currents at each bus. 

Incorporate the motor contribution in determining the momentary and 

interrupting ratings of the protective devices. 

2. The study shall be calculated by means of a computer program. 

Pertinent data and the rationale employed in developing the 

calculations shall be incorporated in the introductory remarks of 

the study. 

3. Present the data conclusions of the short-circuit study in a table 

format. Include the following: 

a. Device identification. 

b. Operating voltage. 

c. Protective device. 

d. Device rating. 

e. Calculated short-circuit current. 

D. Arch-Flash Study Output: 

1. Interrupting Duty Report:  Three-phase and unbalanced fault 

calculations, showing the following for each overcurrent device 

location: 

a. Voltage. 

b. Calculated symmetrical fault-current magnitude and angle. 

c. Fault-point X/R ratio. 

d. No AC Decrement (NACD) ratio. 

e. Equivalent impedance. 

f. Multiplying factors for 2-, 3-, 5-, and 8-cycle circuit breakers 

rated on a symmetrical basis. 

g. Multiplying factors for 2-, 3-, 5-, and 8-cycle circuit breakers 

rated on a total basis. 

2. Incident Energy and Flash Protection Boundary Calculations: 

a. Arcing fault magnitude. 

b. Protective device clearing time. 

c. Duration of arc. 



Lebanon VA Medical Center May 18, 2012 
Behavioral Health Complex Issued for Bid 
Lebanon, PA 17042 VA Project No. 595-109 
 Project No. 3468 
 

ELECTRICAL SYSTEM PROTECTIVE DEVICE STUDY 26 05 71 - 4 

d. Arc-flash boundary. 

e. Working distance. 

f. Incident energy. 

g. Hazard risk category. 

h. Recommendations for arc-flash energy reduction. 

3. Fault study input data, case descriptions, and fault-current 

calculations including a definition of terms and guide for 

interpretation of the computer printout. 

E. Arc-Flash Warning Labels 

1. Comply with requirements in Section 260511 "Requirements for 

Electrical Installations".  Produce a 3.5-by-5-inch thermal transfer 

label of high-adhesion polyester for each work location included in 

the analysis. 

2. The label shall have an orange header with the wording, "WARNING, 

ARC-FLASH HAZARD," and shall include the following information taken 

directly from the arc-flash hazard analysis: 

a. Location designation. 

b. Nominal voltage. 

c. Flash protection boundary. 

d. Hazard risk category. 

e. Incident energy. 

f. Working distance. 

g. Engineering report number, revision number, and issue date. 

3. Labels shall be machine printed, with no field-applied markings. 

F. Coordination Curves: 

1. Prepare the coordination curves to determine the required settings 

of protective devices to ensure selective coordination. Graphically 

illustrate on log-log paper that adequate time separation exists 

between series devices, including the utility company upstream 

device. Plot the specific time-current characteristics of each 

protective device in such a manner that all upstream devices are 

clearly depicted on one sheet. 

2. The following specific information shall also be shown on the 

coordination curves: 

a. Device identification. 

b. Voltage and current ratio for curves. 

c. 3-phase and 1-phase ANSI damage points for each transformer. 
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d. No-damage, melting, and clearing curves for fuses. 

e. Cable damage curves. 

f. Transformer in-rush points. 

g. Maximum short-circuit cutoff point. 

3. Develop a table to summarize the settings selected for the 

protective devices. Include the following in the table: 

a. Device identification. 

b. Relay CT ratios, tap, time dial, and instantaneous pickup. 

c. Circuit breaker sensor rating, long-time, short-time, and 

instantaneous settings, and time bands. 

d. Fuse rating and type. 

e. Ground fault pickup and time delay. 

1.7 ANALYSIS 

A. Analyze the short-circuit and arch-flash calculations, and highlight 

any equipment determined to be underrated as specified. Propose 

approaches to effectively protect the underrated equipment. Provide 

minor modifications to conform with the study (examples of minor 

modifications are trip sizes within the same frame, the time-current 

curve characteristics of induction relays, CT ranges, etc.). 

B. After developing the coordination curves, highlight areas lacking 

coordination. Present a technical evaluation with a discussion of the 

logical compromises for best coordination. 

C. Contractor shall select equipment to best meet the intent of system 

selective coordination. 

1.8 ADJUSTMENTS, SETTINGS AND MODIFICATIONS  

A. Necessary final field adjustments, settings, and minor modifications 

shall be made to conform with the study without additional cost to the 

Government. 

B. All final circuit breaker and relay settings and fuse sizes shall be 

made in accordance with the recommendations of the study. 

C. Place arc-flash labels on all required equipment. 

- - - E N D - - - 
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SECTION 26 08 00 
COMMISSIONING OF ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. The requirements of this Section apply to all sections of Division 26.  

B. This project will have selected building systems commissioned.  The 

complete list of equipment and systems to be commissioned are specified 

in Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS.  The 

commissioning process, which the Contractor is responsible to execute, 

is defined in Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS.  A 

Commissioning Agent (CxA) appointed by the Department of Veterans 

Affairs will manage the commissioning process. 

1.2 RELATED WORK 

A. Section 01 00 00 GENERAL REQUIREMENTS. 

B. Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS. 

C. Section 01 33 23 SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES. 

1.3 SUMMARY 

A. This Section includes requirements for commissioning the electrical 

systems, subsystems and equipment.  This Section supplements the 

general requirements specified in Section 01 91 00 GENERAL 

COMMISSIONING REQUIREMENTS. 

B. The commissioning activities have been developed to support the VA 

requirements to meet guidelines for Federal Leadership in 

Environmental, Energy, and Economic Performance.   

C. The commissioning activities have been developed to support the United 

States Green Building Council (USGBC) LEED™ rating program and to 

support delivery of project performance in accordance with the Contract 

Documents developed with the approval of the VA. 

1. Commissioning activities and documentation for the LEED™ section on 

“Energy and Atmosphere” prerequisite of “Fundamental Building 

Systems Commissioning”. 

2. Commissioning activities and documentation for the LEED™ section on 

“Energy and Atmosphere” requirements for the “Enhanced Building 

System Commissioning” credit.  

3. Activities and documentation for the LEED™ section on “Measurement 

and Verification” requirements for the Measurement and Verification 

credit. 
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D. Refer to Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS for more 

specifics regarding processes and procedures as well as roles and 

responsibilities for all Commissioning Team members. 

1.4 DEFINITIONS 

A. Refer to Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS for 

definitions.   

1.5 COMMISSIONED SYSTEMS 

A. Commissioning of a system or systems specified in this Division is part 

of the construction process. Documentation and testing of these 

systems, as well as training of the VA’s Operation and Maintenance 

personnel, is required in cooperation with the VA and the Commissioning 

Agent.   

B. The following Electrical systems will be commissioned: 

1. Service Entrance Switchboard (Circuit breaker settings, metering, 

mimic diagram, and controls). 

2. Normal Power Distribution Systems (Grounding tests, coordination 

study review, major circuit breaker settings, meters and gages, and 

controls). 

3. Life Safety Power Distribution Systems). 

 4. Lighting Controls (Control system hardware and software, scene 

settings, zone settings, occupancy sensor interface, and unoccupied 

cycle control). 

 5. Uninterruptible Power Supply Systems and UPS Power Distribution 

Systems (Battery chargers, static and dynamic power generators – 

i.e. inverters, MG sets, metering and controls, system power 

displays, and distribution panel circuit breakers). 

1.6 SUBMITTALS 

A. The commissioning process requires review of selected Submittals.  The 

Commissioning Agent will provide a list of submittals that will be 

reviewed by the Commissioning Agent.  This list will be reviewed and 

approved by the Resident Engineer prior to forwarding to the 

Contractor.  Refer to Section 01 33 23 SHOP DRAWINGS, PRODUCT DATA, and 

SAMPLES for further details.   

B. The commissioning process requires Submittal review simultaneously with 

engineering review. Specific submittal requirements related to the 
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commissioning process are specified in Section 01 91 00 GENERAL 

COMMISSIONING REQUIREMENTS.   

PART 2 - PRODUCTS (NOT USED) 

PART 3 - EXECUTION 

3.1 PRE-FUNCTIONAL CHECKLISTS 

A. The Contractor shall complete Pre-Functional Checklists to verify 

systems, subsystems, and equipment installation is complete and systems 

are ready for Systems Functional Performance Testing.  The 

Commissioning Agent will prepare Pre-Functional Checklists to be used 

to document equipment installation.  The Contractor shall complete the 

checklists.  Completed checklists shall be submitted to the VA and to 

the Commissioning Agent for review.  The Commissioning Agent may spot 

check a sample of completed checklists.  If the Commissioning Agent 

determines that the information provided on the checklist is not 

accurate, the Commissioning Agent will return the marked-up checklist 

to the Contractor for correction and resubmission.  If the 

Commissioning Agent determines that a significant number of completed 

checklists for similar equipment are not accurate, the Commissioning 

Agent will select a broader sample of checklists for review.  If the 

Commissioning Agent determines that a significant number of the broader 

sample of checklists is also inaccurate, all the checklists for the 

type of equipment will be returned to the Contractor for correction and 

resubmission.  Refer to SECTION 01 91 00 GENERAL COMMISSIONING 

REQUIREMENTS for submittal requirements for Pre-Functional Checklists, 

Equipment Startup Reports, and other commissioning documents. 

3.2 CONTRACTORS TESTS 

A. Contractor tests as required by other sections of Division 26 shall be 

scheduled and documented in accordance with Section 01 00 00 GENERAL 

REQUIREMENTS.  The Commissioning Agent will witness selected Contractor 

tests.  Contractor tests shall be completed prior to scheduling Systems 

Functional Performance Testing.   

3.3 SYSTEMS FUNCTIONAL PERFORMANCE TESTING:   

A. The Commissioning Process includes Systems Functional Performance 

Testing that is intended to test systems functional performance under 

steady state conditions, to test system reaction to changes in 

operating conditions, and system performance under emergency 
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conditions.  The Commissioning Agent will prepare detailed Systems 

Functional Performance Test procedures for review and approval by the 

Resident Engineer.  The Contractor shall review and comment on the 

tests prior to approval.  The Contractor shall provide the required 

labor, materials, and test equipment identified in the test procedure 

to perform the tests.  The Commissioning Agent will witness and 

document the testing.  The Contractor shall sign the test reports to 

verify tests were performed.  See Section 01 91 00 GENERAL 

COMMISSIONING REQUIREMENTS, for additional details. 

3.4 TRAINING OF VA PERSONNEL 

A. Training of the VA’s operation and maintenance personnel is required in 

cooperation with the Resident Engineer and Commissioning Agent.  

Provide competent, factory authorized personnel to provide instruction 

to operation and maintenance personnel concerning the location, 

operation, and troubleshooting of the installed systems.  The 

instruction shall be scheduled in coordination with the Resident 

Engineer after submission and approval of formal training plans.   

Refer to Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS and 

Division 26 Sections for additional Contractor training requirements. 

----- END ----- 
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SECTION 26 09 23 
LIGHTING CONTROLS 

PART 1 - GENERAL  

1.1 DESCRIPTION 

A. The Digital Lighting Management (DLM) system as defined under this 

section covers the following equipment:  

1. Digital Room Controllers – Self-configuring, digitally addressable 

one, two or three relays controllers with 0-10 volt control for 

ballasts (if applicable) and single relay application-specific plug 

load controllers.   

2. Digital Occupancy Sensors – Self-configuring, digitally addressable 

and calibrated occupancy sensors with LCD display and two-way active 

infrared (IR) communications. 

3. Digital Switches – Self-configuring, digitally addressable 

pushbutton switches, dimmers, and scene switches with two-way active 

infrared (IR) communications. 

4. Digital Photosensors –  Single-zone closed loop and multi-zone open 

loop daylighting sensors with two-way active infrared (IR) 

communications can provide switching or dimming control for daylight 

harvesting. 

5. Configuration Tools – Handheld remote for room configuration 

provides two way infrared (IR) communications to digital devices and 

allows complete configuration and reconfiguration of the device / 

room from up to 30 feet away.  Unit to have Organic LED display, 

simple pushbutton interface, and allow send and receive of room 

variables and store of occupancy sensor settings.  Handheld 

configuration remote was provided under previous project, coordinate 

and obtain remote from COR.  

1.2 RELATED WORK  

A. Section 23 09 23, DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC: Interface of 

lighting controls with HVAC control systems. 

B. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: General 

requirements that are common to more than one section of Division 26.  

C. Section 26 05 21, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

(600 VOLTS AND BELOW): Cables and wiring.  
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D. Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

to ground for possible ground fault currents.  

E. Section 24 26 16, PANELBOARDS: panelboard enclosure and interior 

bussing used for lighting control panels. 

F. Section 26 27 26, WIRING DEVICES: Wiring devices used for control of 

the lighting systems. 

1.3 QUALITY ASSURANCE 

 Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQUIREMENTS 

FOR ELECTRICAL INSTALLATIONS. 

1.4 SUBMITTALS 

A. In addition to the requirements of Section 26 05 11, REQUIREMENTS FOR 

ELECTRICAL INSTALLATIONS, submit the following:  

B. Product Data: For each type of lighting control, submit the following 

information. 

1. Manufacturer’s catalog data. 

2. Wiring schematic and connection diagram. 

3. Installation details. 

C. Manuals:  

1. Submit, simultaneously with the shop drawings companion copies of 

complete maintenance and operating manuals including technical data 

sheets, and information for ordering replacement parts.  

2. Two weeks prior to the final inspection, submit four copies of the 

final updated maintenance and operating manuals, including any 

changes, to the COR. 

D. Certifications:  

1. Two weeks prior to final inspection, submit four copies of the 

following certifications to the COR:  

a. Certification by the Contractor that the equipment has been 

properly installed, adjusted, and tested.  

1.5 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments, addenda, revisions, 

supplements, and errata) form a part of this specification to the 

extent referenced. Publications are referenced in the text by 

designation only. 

B. Green Seal (GS): 

GC-12...................Occupancy Sensors 
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C. Illuminating Engineering Society of North America (IESNA): 

IESNA LM-48 ............ Guide for Calibration of Photoelectric Control 

Devices 

D. National Electrical Manufacturer's Association (NEMA) 

C136.10.................American National Standard for Roadway Lighting 

Equipment-Locking-Type Photocontrol Devices 

and Mating Receptacles - Physical and 

Electrical Interchangeability and Testing 

ICS-1...................Standard for Industrial Control and Systems 

General Requirements 

ICS-2...................Standard for Industrial Control and Systems: 

Controllers, Contractors, and Overload Relays 

Rated Not More than 2000 Volts AC or 750 Volts 

DC: Part 8 - Disconnect Devices for Use in 

Industrial Control Equipment 

ICS-6...................Standard for Industrial Controls and Systems 

Enclosures 

E. Underwriters Laboratories, Inc. (UL):  

20......................Standard for General-Use Snap Switches 

773.....................Standard for Plug-In Locking Type Photocontrols 

for Use with Area Lighting 

773A ...................Nonindustrial Photoelectric Switches for 

Lighting Control 

98......................Enclosed and Dead-Front Switches 

917.....................Clock Operated Switches 

PART 2 - PRODUCTS  

2.1 DIGITAL CEILING MOUNTED OCCUPANCY SENSOR SYSTEM 

A. Description:  Ceiling-mounting, digital units.  All units shall be dual 

technology type unless noted otherwise on the drawings. 

1. Operation:  Unless otherwise indicated, lights shall be manually 

turned on and automatically turn off when unoccupied; with a time 

delay for turning lights off, adjustable over a minimum range of 1 

to 15 minutes. 

2. Provide contact relays for HVAC automatic temperature controls. 

3. Mounting: 

a. Sensor:  Suitable for mounting in any position on a standard 

outlet box. 
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B. PIR Type:  Detect occupancy by sensing a combination of heat and 

movement in area of coverage. 

1. Detector Sensitivity:  Detect occurrences of 6-inch minimum movement 

of any portion of a human body that presents a target of at least 36 

sq. in. 

2. Detection Coverage (Room):  Detect occupancy anywhere in a circular 

area of 1000 sq. ft. when mounted on a 96-inch- high ceiling. 

3. Detection Coverage (Corridor):  Detect occupancy within 90 feet when 

mounted on a 10-foot- high ceiling. 

C. Ultrasonic Type:  Ceiling mounting; detect occupancy by sensing a 

change in pattern of reflected ultrasonic energy in area of coverage. 

1. Detector Sensitivity:  Detect a person of average size and weight 

moving at least 12 inches in either a horizontal or a vertical 

manner at an approximate speed of 12 inches/s. 

2. Detection Coverage (Small Room):  Detect occupancy anywhere within a 

circular area of 600 sq. ft. when mounted on a 96-inch- high 

ceiling. 

3. Detection Coverage (Standard Room):  Detect occupancy anywhere 

within a circular area of 1000 sq. ft. when mounted on an 8-foot- 

high ceiling. 

4. Detection Coverage (Large Room):  Detect occupancy anywhere within a 

circular area of 2000 sq. ft. when mounted on a 96-inch- high 

ceiling. 

5. Detection Coverage (Corridor):  Detect occupancy anywhere within 90 

feet when mounted on a 10-foot- high ceiling in a corridor not wider 

than 14 feet. 

D. Dual-Technology Type:  Detect occupancy by using a combination of PIR 

and ultrasonic detection methods in area of coverage.  Particular 

technology or combination of technologies that controls on and off 

functions shall be selectable in the field by operating controls on 

unit.  All sensors on project shall be dual technology. 

E. Furnish the Company’s system which accommodates the square-foot 

coverage requirements for each area controlled, utilizing room 

controllers, digital occupancy sensors and accessories which suit the 

lighting and electrical system parameters.   
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F. Digital Occupancy Sensors shall provide graphic LCD display for digital 

calibration and electronic documentation. Features include the 

following: 

1. Digital calibration and pushbutton programming for the following 

variables: 

a. Sensitivity – 0-100% in 10% increments  

b. Time delay – 1-30 minutes in 1 minute increments  

c. Test mode – Five second time delay 

d. Detection technology – PIR, Ultrasonic or Dual Technology 

activation and/or re-activation. 

e. Walk-through mode 

f. Load parameters including Auto/Manual-ON, blink warning, and 

daylight enable/disable when photosensors are included in the DLM 

local network. 

2. One or two RJ-45 port(s) for connection to DLM local network. 

3. Two-way infrared (IR) transceiver to allow remote programming 

through handheld commissioning tool and control by remote personal 

controls. 

4. Device Status LEDs including: 

a. PIR Detection 

b. Ultrasonic detection 

c. Configuration mode 

d. Load binding 

5. Assignment of occupancy sensor to a specific load within the room 

without wiring or special tools. 

6. Manual override of controlled loads. 

G. Units shall not have any dip switches or potentiometers for field 

settings. 

H. Multiple occupancy sensors may be installed in a room by simply 

connecting them to the free topology DLM local network.  No additional 

configuration will be required. 

2.2 DIGITAL WALL SWITCHES 

A. Low voltage momentary pushbutton switches in 1, 2, 3, 4, 5 and 8 button 

configuration; white in color; compatible with wall plates with 

decorator opening.  Wall switches shall include the following features: 

1. Two-way infrared (IR) transceiver for use with personal and 

configuration remote controls. 
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2. Removable buttons for field replacement with engraved buttons and/or 

alternate color buttons. Button replacement may be completed without 

removing the switch from the wall. 

3. Red configuration LED on each switch that blinks to indicate data 

transmission. 

4. Blue Load/Scene Status LED on each switch button with the following 

characteristics: 

a. Bi-level LED 

b. Dim locator level indicates power to switch 

c. Bright status level indicates that load or scene is active 

5. Dimming switches shall include seven bi-level LEDs to indicate load 

levels using 14 steps. 

B. Two RJ-45 ports for connection to DLM local network.  

C. Multiple digital wall switches may be installed in a room by simply 

connecting them to the free topology DLM local network.  No additional 

configuration will be required to achieve multi-way switching. 

D. The following switch attributes may be changed or selected using a 

wireless configuration tool: 

1. Load and Scene button function may be reconfigured for individual 

buttons (from Load to Scene, and vice versa). 

2. Individual button function may be configured to Toggle, On only or 

Off only. 

3. Individual scenes may be locked to prevent unauthorized change. 

4. Fade Up and Fade Down times for individual scenes may be adjusted 

from 0 seconds to 18 hours. 

5. Ramp rate may be adjusted for each dimmer switch. 

6. Switch buttons may be bound to any load on a room controller and are 

not load type dependant; each button may be bound to multiple loads. 

2.3 LOW VOLTAGE WALL SWITCH, NON-DIGITAL 

A. Low voltage momentary pushbutton switches in 1, 3, 5 or 9 button 

configuration; white in color; compatible with wall plates with 

decorator opening.  Wall switches shall include the following features: 

1. Pilot light next to each standard button for remote indication of 

lighting status. 

2. Mounts in single or double gang outlet box. 

3. Removable lens cap for labeling each standard button with 3/8" 

laminated tape. 
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2.4 ROOM CONTROLLERS 

A. Room Controllers automatically bind the room loads to the connected 

devices in the space without commissioning or the use of any tools. 

Room Controllers shall be provided to match the room lighting load and 

control requirements. The controllers will be simple to install and 

will not have, dip switches, potentiometers or require special 

configuration. The control units will include the following features: 

1. Automatic room configuration to the most energy-efficient sequence 

of operation based upon the devices in the room. 

2. Simple replacement – Using the default automatic configuration 

capabilities, a room controller may be replaced with an off-the-

shelf unit without requiring any configuration or setup. 

3. Device Status LEDs to indicate: 

a. Data transmission 

b. Device has power 

c. Status for each load 

d. Configuration status 

4. Quick installation features including: 

a. Standard junction box mounting 

b. Quick low voltage connections using standard RJ-45 patch cable 

5. Plenum rated 

6. Manual override and LED indication for each load 

7. Dual voltage (120/277 VAC, 60 Hz) 

8. Zero cross circuitry for each load. 

B. On/Off Room Controllers shall include: 

1. One or two relay configuration  

2. Efficient 150 mA switching power supply 

3. Three RJ-45 DLM local network ports 

4. Discrete model listed for connection to receptacles, for occupancy-

based control of plug loads within the space. 

a. One relay configuration only 

b. Automatic-ON/OFF configuration 

C. On/Off/Dimming enhanced Room Controllers shall include: 

1. Real time current monitoring 

2. One, two or three relay configuration 

3. Efficient 250 mA switching power supply 

4. Four RJ-45 DLM local network ports. 
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5. One 0-10 volt analog output per relay for control of compatible 

ballasts and LED drivers. 

6. The following dimming attributes may be changed or selected using a 

wireless configuration tool: 

a. Establish preset level for each load from 0-100% 

b. Set high and low trim for each load 

c. Set lamp burn in time for each load up to 100 hours 

7. Discrete model listed for connection to receptacles, for occupancy-

based control of plug loads within the space. 

a. One relay configuration only 

b. Automatic-ON/OFF configuration 

2.5 DIGITAL PHOTOSENSORS  

A. Digital photosensors work with room controllers to provide automatic 

switching or dimming daylight harvesting capabilities for any load type 

connected to a room controller. Closed loop photosensors measure the 

ambient light in the space and control a single lighting zone. Open 

loop photosensors measure incoming daylight in the space, and are 

capable of controlling up to three lighting zones. Photosensors shall 

be interchangeable without the need for rewiring. 

B. Digital photosensors include the following features: 

1. An internal photodiode that measures only within the visible 

spectrum, and has a response curve that closely matches the photopic 

curve. The photodiode shall not measure energy in either the 

ultraviolet or infrared spectrums. The photocell shall have a 

sensitivity of less than 5% for any wavelengths less than 400 

nanometers or greater than 700 nanometers. 

2. Sensor light level range shall be from 1-10,000 footcandles (fc). 

3. The capability of switching one-third, one-half or all lighting ON 

and OFF, or raising or lowering lighting levels, for each controlled 

zone, depending on the selection of room controller(s) and load 

binding to room controller(s).   

4. For switching daylight harvesting, the photosensor shall provide a 

deadband or a separation between the “ON Setpoint” and the “OFF 

Setpoint” that will prevent the lights from cycling after they turn 

off. 
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5. For dimming daylight harvesting, the photosensor shall provide the 

option, when the daylight contribution is sufficient, of turning 

lights off or dimming lights to a user-selectable minimum level. 

6. Optional programmable wall switch override to allow occupants to 

reduce lighting level to increase energy savings or, if permitted by 

system administrator, raise and lower lighting levels for a selected 

period of time or cycle of occupancy. 

7. Infrared (IR) transceiver for configuration and/or commissioning 

with a handheld configuration tool, to transmit detected light level 

to wireless configuration tool, and for communication with personal 

remote controls.  

8. Red configuration LED that blinks to indicate data transmission. 

9. Blue status LED indicates test mode, override mode and load binding. 

10.Recessed switch to turn controlled load(s) ON and OFF. 

11.One RJ-45 port for connection to DLM local network. 

12.An adjustable head and a mounting bracket to accommodate multiple 

mounting methods and building materials. The photosensor may be 

mounted on a ceiling tile, skylight light well, suspended lighting 

fixture or backbox. 

C. Closed loop digital photosensors include the following additional 

features: 

1. An internal photodiode that measures light in a 100 degree angle, 

cutting off the unwanted light from bright sources outside of this 

cone. 

2. Automatic self-calibration, initiated from the photosensor, a 

wireless configuration tool or a PC with appropriate software. 

3. Automatically establishes setpoints following self-calibration. 

4. A sliding setpoint control algorithm for dimming daylight harvesting 

with a “Day Setpoint” and the “Night Setpoint” to prevent the lights 

from cycling. 

D. Open loop digital photosensors include the following additional 

features: 

1. An internal photodiode that measures light in a 60 degree angle 

cutting off the unwanted light from the interior of the room. 

2. Automatically establishes setpoints following calibration using a 

wireless configuration tool or a PC with appropriate software. 
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3. A proportional control algorithm for dimming daylight harvesting 

with a “Setpoint” to be maintained during operation. 

2.6 ROOM NETWORK (DLM LOCAL NETWORK) 

A. The DLM local network is a free topology lighting control physical 

connection and communication protocol designed to control a small area 

of a building.  Digital room devices connect to the network using CAT 

5e cables with RJ-45 connectors which provide both data and power to 

room devices.  Features of the DLM local network include: 

1. Plug n’ Go automatic configuration and binding of occupancy sensors, 

switches and lighting loads to the most energy-efficient sequence of 

operation based upon the device attached. 

2. Simple replacement of any device in the network with a standard off 

the shelf unit without requiring commissioning, configuration or 

setup. 

3. Push n’ Learn configuration to change the automatic configuration, 

including binding and load parameters without tools, using only the 

buttons on the digital devices in the local network. 

4. Two-way infrared communications for control by handheld remotes, and 

configuration by a handheld tool including adjusting load 

parameters, sensor configuration and binding, within a line of sight 

of up to 30 feet from a sensor, wall switch or IR receiver. 

2.7 CONFIGURATIONS TOOLS 

A. A configuration tool facilitates optional customization of DLM local 

networks, and is used to set up open loop daylighting sensors. A 

wireless configuration tool features infrared communications, while PC 

software connects to each local network via a USB interface. 

B. Features and functionality of the wireless configuration tool shall 

include: 

1. Two-way infrared (IR) communication with DLM IR-enabled devices 

within a range of approximately 30 feet. 

2. High visibility organic LED (OLED) display, pushbutton user 

interface and menu-driven operation. 

3. Read, modify and send parameters for occupancy sensors, daylighting 

sensors, room controllers and buttons on digital wall switches. 

4. Save up to nine occupancy sensor setting profiles, and apply 

profiles to selected sensors. 
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5. Temporarily adjust light level of any load(s)on the local network, 

and  incorporate those levels in scene setting. 

6. Adjust or fine-tune daylighting settings established during auto-

commissioning, and input light level data to complete commissioning 

of open loop daylighting controls. 

2.8 ISOLATED RELAY INTERFACE 

A. Isolated relay interface is for the DLM system, enabling integration of 

third party devices such as HVAC systems. 

B. Interface device contains a single pole, double throw isolated relay 

with normally open, normally closed, and common outputs. 

 C. Features: 

  1.  Integrates with any analog low voltage device. 

  2.  Single LED for relay status. 

  3.  Over-current protection. 

  4.  Two RJ45 ports with hinged dust cover. 

  5.  UL 2043 plenum rated. 

  6.  RoHS compliant. 

 D. Ratings: 

  1.  Operating Voltage:  24VDC from DLM system. 

  2.  Single Pole/Double Throw Switch:  24VDC/VAC, 1A. 

2.9 LIGHTING CONTROL PANEL – RELAY TYPE 

A. Controller: Comply with UL 508; programmable, solid-state, astronomic 

365-day control unit with non-volatile memory, mounted in preassembled 

relay panel with low-voltage-controlled, latching-type, single-pole 

lighting circuit relays.    Controller shall be capable of receiving 

inputs from sensors and other sources, and capable of timed overrides 

and/or blink-warning on a per-circuit basis.  Digital or analog, low-

voltage control-circuit outputs shall be supported by control unit and 

circuit boards associated with relays. 

B. Cabinet:  Steel with hinged, locking door.  Barriers separate low-

voltage and line-voltage components.  Provide custom over-sized cabinet 

with barriers to separate normal and normal/emergency circuits. 

C. Directory:  Identifies each relay as to load controlled. 

D. Control Power Supply:  Transformer and full-wave rectifier with 

filtered dc output. 

E. Single-Pole Relays:  Heavy duty relays, mechanically held unless 

otherwise indicated; split-coil, momentary-pulsed type, rated 20 A, 
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125-V ac for tungsten filaments and 20 A, 277-V ac for ballasts, 1.5 HP 

at 120V, 50,000 cycles at rated capacity.  Circuits indicated on 

drawings shall feed through relay indicated before terminating at 

electrical panel indicated.  If power failure to panel occurs, relay 

shall fail closed. 

F. Panels indicated with emergency relays shall provide certified fail-

safe operation of lighting control circuits controlled by relays within 

the panel.   

1. Operation of emergency relays shall be as follows: 

a. When normal power is lost, all relays controlling emergency 

circuits shall be individually bypassed automatically by a set of 

normally closed contacts. 

2. Emergency relays shall meet the following requirements: 

a. UL 924 listed for use on emergency circuits. 

b. 30A normally closed contactors used for shunt operation. 

c. Relay requirements: 

1) Coil voltage, 24VDC, pulse ON and pulse OFF. 

2) Mechanically latched contacts 

3) 1/2" K, O, mounting, low voltage plug connection, individually 

replaceable. 

4) Endurance, 300,000 mechanical cycles. 

F. Panel shall be furnished with communications module to connect and 

communicate with existing building central energy management system.  

Confirm exact system protocol with hospital COTR. 

PART 3 - EXECUTION  

3.1 INSTALLATION:  

A. Installation shall be in accordance with the NEC, manufacturer's 

instructions and as shown on the drawings or specified. 

B. Aiming for wall-mounted and ceiling-mounted motion sensor switches 

shall be per manufacturer’s recommendations.   

C. Set occupancy sensor "on" duration to 15 minutes. 

D. Locate light level sensors as indicated and in accordance with the 

manufacturer's recommendations.  Adjust sensor for the scheduled light 

level at the typical work plane for that area. 

E. All programming of system devices shall be via handheld wireless 

configuration tool.  Once all system programming is complete, hand over 

configuration tool to COTR. 
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3.2 ACCEPTANCE CHECKS AND TESTS 

A. Perform in accordance with the manufacturer's recommendations. 

B. Upon completion of installation, conduct an operating test to show that 

equipment operates in accordance with requirements of this section.  

C. Test for full range of dimming ballast and dimming controls capability. 

Observe for visually detectable flicker over full dimming range.   

D. Test occupancy sensors for proper operation. Observe for light control 

over entire area being covered. 

E. Program lighting control panels per schedule on drawings. 

3.3 TRAINING 

A. Manufacturer representative shall provide one day, eight hours, of on-

site training to facility personal.  Training shall consist of, but not 

limited to, programming of devices, adjustment of devices, replacement 

of devices, and connection of devices. 

3.4 FOLLOW-UP VERIFICATION 

A. Upon completion of acceptance checks and tests, the Contractor shall 

show by demonstration in service that the lighting control devices are 

in good operating condition and properly performing the intended 

function. 

- - - E N D - - - 
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SECTION 26 12 19 
PAD-MOUNTED, LIQUID-FILLED, MEDIUM-VOLTAGE TRANSFORMERS 

 
PART 1 - GENERAL  

1.1 DESCRIPTION  

A. This section specifies the furnishing, installation, and connection of 

pad-mounted transformers. 

B. Pad-mounted transformers shall be complete, outdoor type, continuous 

duty, integral assembly, grounded, tamper-resistant, and weatherproof, 

with liquid-immersed transformers. 

1.2 RELATED WORK  

A. Section 09 06 00, SCHEDULE FOR FINISHES: Finishes for electrical 

equipment. 

B. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: General 

electrical requirements that are common to more than one section of 

Division 26.  

C. Section 26 05 13, MEDIUM-VOLTAGE CABLES: Medium-voltage cables.  

D. Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

to ground for possible ground currents.  

E. Section 26 05 41, UNDERGROUND ELECTRICAL CONSTRUCTION: Pull-boxes, and 

duct lines for underground raceway systems.  

F. Section 26 05 71, ELECTRICAL SYSTEM PROTECTIVE DEVICE STUDY: Short-

circuit and coordination study. 

1.3 QUALITY ASSURANCE 

 Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQUIREMENTS 

FOR ELECTRICAL INSTALLATIONS. 

1.4 FACTORY TESTS 

 Transformers shall be thoroughly tested at the factory to ensure that 

there are no electrical or mechanical defects. Tests shall be conducted 

as per UL and ANSI Standards. Factory tests shall be certified. The 

following tests shall be performed: 

1. Perform insulation-resistance tests, winding-to-winding and each 

winding-to-ground.  

2. Perform turns-ratio tests at all tap positions. 
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1.5 SUBMITTALS 

A. In accordance with Section 26 05 11, REQUIREMENTS FOR ELECTRICAL 

INSTALLATIONS, submit the following: 

B. Shop Drawings: 

1. Clearly present sufficient information to determine compliance with 

drawings and specifications.  

2. Include electrical ratings, nameplate data, impedance, outline 

drawing with dimensions and front, top, and side views, weight, 

mounting details, decibel rating, termination information, 

temperature rise, no-load and full-load losses, regulation, 

overcurrent protection, connection diagrams, and accessories.  

3. Complete nameplate data, including manufacturer’s name and catalog 

number. 

C. Manuals:  

1. When submitting the shop drawings, submit companion copies of 

complete maintenance and operating manuals, including technical data 

sheets, wiring diagrams, and information for ordering replacement 

parts. 

a. Identify terminals on wiring diagrams to facilitate installation, 

maintenance, and operation.  

b. Indicate on wiring diagrams the internal wiring for each piece of 

equipment and interconnections between the pieces of equipment.  

c. Approvals will be based on complete submissions of manuals, 

together with shop drawings.  

2. Two weeks prior to the final inspection, submit four copies of the 

final up-dated maintenance and operation manuals to the Resident 

Engineer.  

a. Update the manual to include any information necessitated by shop 

drawing approval.  

b. Show all terminal identification.  

c. Include information for testing, repair, trouble-shooting, 

assembly, disassembly, and recommended maintenance intervals.  

d. Provide a replacement parts list with current prices. Include a 

list of recommended spare parts, tools, and instruments for 

testing and maintenance purposes.  

e. Furnish manuals in loose-leaf binder or manufacturer’s standard 

binder. 
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D. Certifications:  

 Two weeks prior to the final inspection, submit four copies of the 

following certifications to the Resident Engineer:  

1. Certification by the manufacturer that the materials conform to the 

requirements of the drawings and specifications.  

2. Certification by the contractor that the materials have been 

properly installed, connected, and tested.  

1.6 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments, addenda, revisions, 

supplements, and errata) form a part of this specification to the 

extent referenced. Publications are referenced in the text by 

designation only.  

B. American Concrete Institute (ACI): 

318-05..................Building Code Requirements for Structural 

Concrete  

C. American National Standards Institute (ANSI):  

C37.47-00...............High Voltage Current-Limiting Type Distribution 

Class Fuses and Fuse Disconnecting Switches  

C57.12.00-00............General Requirements for Liquid-Immersed 

Distribution, Power and Regulating Transformers 

C57.12.25-90............Transformers-Pad-Mounted, Compartmental-Type, 

Self Cooled, Single-Phase Distribution 

Transformers with Separable Insulated High 

Voltage Connectors; High Voltage, 34500 Grd 

Y/19920 Volts and Below; Low-Voltage 240/120 

Volts; 167 kVA and Smaller Requirements 

C57.12.28-05............Pad-Mounted Equipment Enclosure Integrity 

C57.12.29-99............Pad-Mounted Equipment – Enclosure Integrity for 

Coastal Environments 

C57.12.34-04............Pad-Mounted, Compartmental-Type, Self Cooled, 

Three-Phase Distribution Transformers, 2500kVA 

and Smaller – High Voltage 34500 Grd Y/19920 

Volts and Below; Low-Voltage 480 Volts and 

Below 

D. American Society for Testing and Materials (ASTM): 

D3487-08................Standard Specification for Mineral Insulating 

Oil Used in Electrical Apparatus  
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E. Institute of Electrical and Electronic Engineers (IEEE): 

C2-07...................National Electrical Safety Code 

C62.11-99...............Metal-Oxide Surge Arresters for Alternating 

Current Power Circuits 

48-09...................Test Procedures and Requirements for 

Alternating Current Cable Terminations Used on 

Shielded Cables Having Laminated Insulation 

Rated 2.5kV Through 765kV or Extruded 

Insulation Rated 2.5kV Through 500kV 

386-06..................Standard for Separable Insulated Connector 

Systems for Power Distribution Systems Above 

600V 

592-96..................Standard for Exposed Semiconducting Shields on 

High Voltage Cable Joints and Separable 

Insulated Connectors  

F. National Electrical Manufacturers Association (NEMA):  

C57.12.26-87............Pad-Mounted, Compartmental-Type, Self-Cooled, 

Three-Phase Distribution Transformers for Use 

with Separable Insulated High-Voltage 

Connectors, High-Voltage, 34500 Grd Y/19920 

Volts and Below; 2500 kVA and Smaller  

LA1-92..................Surge Arresters 

TP1-02..................Guide for Determining Energy Efficiency for 

Distribution Transformers 

TR1-00..................Transformers, Regulators, and Reactors 

G. National Fire Protection Association (NFPA): 

70-08...................National Electrical Code (NEC) 

H. Underwriters Laboratories Inc. (UL): 

467-07..................Grounding and Bonding Equipment 

PART 2 - PRODUCTS  

2.1 EQUIPMENT, GENERAL 

A. Equipment shall be in accordance with ANSI, ASTM, IEEE, NEMA, NFPA, UL, 

as shown on the drawings, and as specified herein. The transformer 

shall be assembled as an integral unit by a single manufacturer. 

B. Ratings shall not be less than shown on the drawings. 
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C. Provide transformers designed to withstand the mechanical stresses 

caused by rough handling during shipment in addition to the electrical 

and mechanical stresses that may occur during operation. 

D. Completely fabricate transformers at the factory so that only the 

external cable connections are required at the job site. 

E. Thoroughly clean, phosphatize, and finish all the metal surfaces at the 

factory with a rust-resistant primer and dark green enamel finish coat, 

except where a different color is specified in Section 09 06 00, 

SCHEDULE FOR FINISHES. All surfaces of the unit that will be in contact 

with the concrete pad shall be treated with corrosion-resistant 

compounds and epoxy resin or a rubberized sealing compound. 

2.2 COMPARTMENTS 

A. Construction: 

1. Enclosures shall be in accordance with ANSI C57.12.28. 

2. The medium- and low-voltage compartments shall be separated with a 

steel barrier that extends the full height and depth of the 

compartments.  

3. The compartments shall be constructed of sheet steel (gauge to meet 

ANSI requirements) with bracing, reinforcing gussets, and 

jig-welding to ensure rectangular rigidity. 

4. Use cadmium or zinc plated bolts, nuts, and washers. 

5. Sufficient space shall be provided for equipment, cabling, and 

terminations within the compartments.  

6. Affix transformer nameplate permanently within the low-voltage 

compartment. Voltage and kVA rating, connection configuration, 

impedance, date of manufacture, and serial number shall be shown on 

the nameplate. 

B. Doors: 

1. Provide a separate door for each compartment with provisions for a 

single padlock to secure all doors. Provide each compartment door 

with open-position doorstops and corrosion-resistant tamperproof 

hinges welded in place. The medium-voltage compartment door shall be 

mechanically prevented from opening unless the low-voltage 

compartment door is open. 

2. The secondary compartment door shall have a one-piece steel handle 

and incorporate three-point locking mechanisms.  
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2.3 BIL RATING  

A. 15 kV class equipment shall have a minimum 95 kV BIL rating. 

2.4 TRANSFORMER FUSE ASSEMBLY 

A. The primary fuse assembly shall be load-break combination fuse and 

dry-well fuse holder rated for system voltage, rated for 10 load makes 

and 10 load breaks, with rated 200 amp load current at 75% power 

factor, 10,000 symmetrical A close-in on fault duty, and 95 kV BIL. The 

entire fuse assembly shall be removable through the use of hot stick. 

1. The fuses shall be concealed, hot stick removable, 50,000 A 

symmetrical interrupting, non-expulsion, current-limiting primary 

distribution type, of the size and voltage class as recommend by 

transformer manufacturer.  Fuse size shown on the drawings are for 

bidding purposes only. The fuses shall operate within the fuse 

holder as a unit disconnecting means. Fuses shall be in accordance 

with ANSI C37.47.  

2. Transformers shall not have internal "weak link" fuses that require 

transformer tank cover removal for replacement.  

2.5 PRIMARY CONNECTIONS 

A. Primary connections shall be 200 A dead-front load break wells and 

inserts for cable sizes shown on the drawings. 

B. Surge Arresters: Distribution class, one for each primary phase, 

complying with IEEE C62.11 and NEMA LA 1, supported from tank wall. 

2.6 MEDIUM-VOLTAGE TERMINATIONS 

A. Terminate the medium voltage cables in the primary compartment with 

loadbreak premolded rubber elbow connectors, suitable for submersible 

applications. Elbow connectors shall have a minimum of 0.125 in [3 mm] 

semi-conductive shield material covering the housing. The separable 

connector system shall include the loadbreak elbow, the bushing insert, 

and the bushing well. Separable connectors shall comply with the 

requirements of IEEE 386, and shall be interchangeable between 

suppliers. Loadbreak elbow and bushing insert shall be from the same 

manufacturer. Allow sufficient slack in medium-voltage cable, ground, 

and drain wires to permit elbow connectors to be moved to their 

respective parking stands. Elbow connectors shall be rated as follows: 

1. Voltage: 15kV phase-to-phase. 

2. Continuous current: 200 A RMS.  
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B. Ground metallic cable shields with a device designed for that purpose, 

consisting of a solderless connector enclosed in watertight rubber 

housing covering the entire assembly.  

C. Provide insulated cable supports to relieve any strain imposed by cable 

weight or movement.  

2.7 LOW-VOLTAGE EQUIPMENT 

A. Mount the low voltage bushings and hot stick in the low voltage 

compartment. 

B. The low-voltage leads shall be brought out of the tank by epoxy 

pressure tight bushings, and shall be standard arrangement per ANSI. 

C. Tin-plate the low-voltage neutral terminal and isolate from the 

transformer tank. Provide a removable ground strap sized in accordance 

with the NEC and connect between the neutral and ground pad. 

2.8 TRANSFORMERS  

A. Transformers shall be three-phase, liquid-immersed, isolated winding, 

and self-cooled by natural convection. 

B. The kVA ratings shown on the drawings are for continuous duty without 

the use of cooling fans. 

C. Temperature rises shall not exceed the NEMA TR1 standards of 149˚ F 

[65˚ C] by resistance, and 180˚ F [80˚ C] hotspot at rated kVA. 

  D. Transformer insulating material shall be less flammable, dielectric, and 
UL listed as complying with NFPA 70 requirements for fire point of not 

less than 600˚ F [300  C] when tested according to ASTM D 92. Liquid 

shall be biodegradable and nontoxic. 

E. Transformer impedance shall be not less than 4.5% for sizes 150 kVA and 

larger. Impedance shall be as shown on the drawings. 

F. Sound levels shall conform to NEMA TR1 standards. 

G. Primary and Secondary Windings for Three-Phase Transformers: 

1. Primary windings shall be delta-connected. 

2. Secondary windings shall be wye-connected, except where otherwise 

indicated on the drawings. Provide isolated neutral bushings for 

secondary wye-connected transformers. 

3. Secondary leads shall be brought out through pressure-tight epoxy 

bushings. 

H. Primary windings shall have four 2.55 full-capacity voltage taps; two 

taps above and two taps below rated voltage. 
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I. Core and Coil Assemblies: 

1. Cores shall be grain-oriented, non-aging, and silicon steel to 

minimize losses. 

2. Core and coil assemblies shall be rigidly braced to withstand the 

stresses caused by rough handling during shipment, and stresses 

caused by any possible short-circuit currents. 

3. Coils shall be continuous-winding type without splices except for 

taps. Material shall be copper. 

4. Coil and core losses shall be optimum for efficient operation. 

5. Primary, secondary, and tap connections shall be brazed or pressure 

type. 

6. Provide end fillers or tiedowns for coil windings. 

J. The transformer tank, cover, and radiator gauge thickness shall not be 

less than that outlined in ANSI. 

K. Accessories: 

1. Provide standard NEMA features, accessories, and the following: 

a. No-load tap changer (Provide warning sign).  

b. Lifting, pulling, and jacking facilities.  

c. Globe-type valve for oil filtering and draining, including 

sampling device. 

d. Pressure relief valve. 

e. Liquid level gauge and filling plug. 

f. A grounding pad in the medium- and low-voltage compartments. 

g. A diagrammatic nameplate and operating instructions enclosed by a 

transparent cover located in the low-voltage compartment. 

h. Dial-type liquid thermometer with a maximum reading pointer and 

an external reset. 

i. Hot stick. Securely fasten hot stick within low-voltage 

compartment. 

2. The accessories shall be made accessible within the compartments 

without disassembling trims and covers. 
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L. Transformers shall meet the minimum energy efficiency values per NEMA 

TP1: 

 

KVA (%) 

75 98.1 

112.5 98.3 

150 99.0 

225 99.0 

300 99.0 

500 99.1 

750 99.2 

1000 99.2 

1500 99.3 

2000 99.4 

2500 99.4 

 
PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install transformers as shown on the drawings, in accordance with the 

NEC, and as recommended by the manufacturer. 

B. Foundation: 

1. Provide foundation of reinforced concrete, Type C, 21mPa (3000 psi 

minimum, 28 day compressive strength), complying with the ACI 318.  

2. Locate the top of foundation pads 6 in [150 mm] above the adjacent 

finished grade, unless otherwise shown on the drawings. Refer to 

drawings for size, location, and structural steel reinforcing 

required. 

3. Grade the adjacent terrain so that surface water will flow away from 

the foundation. 

4. Anchor transformers with cadmium- or zinc-plated bolts, nuts, and 

washers. Bolts shall not be less than 0.5 in [12 mm] diameter. 

C. Grounding: 

1. Ground each transformer in accordance with the requirements of the 

NEC. Install ground rods per the requirements of Section 26 05 26, 

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS, to maintain a maximum 

resistance of 5 ohms to ground.  
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2. Connect the ground rod to the ground pads in the medium- and low-

voltage compartments, and to the secondary neutral with not less 

than a No. 2/0 AWG bare copper conductor. 

3. Independently connect cable shield grounding devices ground wires to 

ground with sufficient slack to permit elbow connector operation. 

Connect elbow connectors with a No. 14 AWG bare copper drain wire 

from its grounding eye to the related cable shield grounding device 

ground wire. Do not connect drain wires in any manner that could 

permit circulating currents, or cable fault currents, to pass 

through them. 

3.2 ACCEPTANCE CHECKS AND TESTS   

A. Perform tests in accordance with the manufacturer's recommendations. 

Include the following visual and mechanical inspections.  

B. Transformers:  

1. Compare equipment nameplate data with specifications and approved 

shop drawings. 

2. Inspect physical and mechanical condition. Check for damaged or 

cracked bushings and liquid leaks. 

3. Verify that control and alarm settings on temperature indicators are 

as specified.  

4. Inspect all field-installed bolted electrical connections, using the 

calibrated torque-wrench method to verify tightness of accessible 

bolted electrical connections, or perform thermographic survey after 

energization under load. 

5. Verify correct liquid level in transformer tank.  

6. Perform specific inspections and mechanical tests as recommended by 

manufacturer.  

7. Verify correct equipment grounding per the requirements of Section 

26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS.  

8. Verify the presence of transformer surge arresters, if provided. 

9. Verify that the tap-changer is set at specified ratio. 

3.3 FOLLOW-UP VERIFICATION 

 Upon completion of acceptance checks, settings, and tests, the 

contractor shall demonstrate that the transformers are in good 

operating condition and properly performing the intended function. 
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3.4 SPARE PARTS 

 Deliver the following spare parts for the project to the Resident 

Engineer two weeks prior to final inspection: 

1. Six stand-off insulators. 

2. Six insulated protective caps. 

3. One spare set of medium-voltage fuses for each size fuse used in the 

project. 

3.5 INSTRUCTIONS 

 The contractor shall instruct maintenance personnel, for not less than 

one  2-hour period, on the maintenance and operation of the equipment 

on the date requested by the Resident Engineer.  

- - - E N D - - - 
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SECTION 26 22 00 
LOW-VOLTAGE TRANSFORMERS 

 
PART 1 – GENERAL 

1.1 DESCRIPTION 

 This section specifies the furnishing, installation, and connection of 

dry-type general-purpose transformers. 

1.2 RELATED WORK 

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: General 

electrical requirements and items common to more than one section of 

Division 26. 

B. Section 26 05 21, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

(600 VOLTS AND BELOW): Cables and wiring. 

C. Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

for possible ground fault currents. 

D. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS: Conduits 

and outlet boxes.  

1.3 QUALITY ASSURANCE 

 Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQUIREMENTS 

FOR ELECTRICAL INSTALLATIONS. 

1.4 SUBMITTALS 

A. In accordance with Section 26 05 11, REQUIREMENTS FOR ELECTRICAL 

INSTALLATIONS, submit the following: 

B. Shop Drawings: 

1. Clearly present sufficient information to determine compliance with 

drawings and specifications. 

2. Include electrical ratings, impedance, dimensions, weight, mounting 

details, decibel rating, terminations, temperature rise, no load and 

full load losses, and connection diagrams. 

3. Complete nameplate data, including manufacturer’s name and catalog 

number. 

C. Manuals: 

1. When submitting the shop drawings, submit companion copies of 

complete maintenance and operating manuals, including technical data 

sheets and wiring diagrams. 
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2. If changes have been made to the maintenance and operating manuals 

originally submitted, then submit four copies of the updated 

maintenance and operating manuals to the Resident Engineer two weeks 

prior to final inspection. 

D. Certifications: Two weeks prior to the final inspection, submit four 

copies of the following to the Resident Engineer: 

1. Certification by the manufacturer that the materials conform to the 

requirements of the drawings and specifications. 

2. Certification by the contractor that the equipment has been properly 

installed and tested. 

1.4 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments, addenda, revisions, 

supplements, and errata) form a part of this specification to the 

extent referenced. Publications are referenced in the text by 

designation only. 

B. National Fire Protection Association (NFPA): 

70-08...................National Electrical Code (NEC) 

C. National Electrical Manufacturers Association (NEMA): 

ST20-92.................Dry-Type Transformers for General Applications 

TP1-02..................Guide for Determining Energy Efficiency for 

Distribution Transformers 

TR1-00..................Transformers, Regulators, and Reactors 

PART 2 - PRODUCTS 

2.1 GENERAL PURPOSE DRY-TYPE TRANSFORMERS 

A. Unless otherwise specified, dry-type transformers shall be in 

accordance with NEMA, NEC, and as shown on the drawings. Transformers 

shall be UL-listed and labeled.  

B. Dry-type transformers shall have the following features: 

1. Transformers shall be self-cooled by natural convection, isolating 

windings, indoor dry-type. Autotransformers will not be accepted. 

2. Rating and winding connections shall be as shown on the drawings. 

3. Transformers shall have copper windings. 

4. Ratings shown on the drawings are for continuous duty without the 

use of cooling fans. 
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5. Insulation systems: 

a. Transformers 30 kVA and larger: UL rated 220˚ C system with an 

average maximum rise by resistance of 150 ˚ C in a maximum 

ambient of 40 ˚ C. 

6. Core and coil assemblies:  

a. Rigidly braced to withstand the stresses caused by short-circuit 

currents and rough handling during shipment. 

b. Cores shall be grain-oriented, non-aging, and silicon steel. 

c. Coils shall be continuous windings without splices except for 

taps. 

d. Coil loss and core loss shall be minimized for efficient 

operation. 

e. Primary and secondary tap connections shall be brazed or pressure 

type. 

f. Coil windings shall have end filters or tie-downs for maximum 

strength. 

7. Certified sound levels determined in accordance with NEMA, shall not 

exceed the following: 

 

Transformer Rating Sound Level Rating 

0 -    9 KVA 40 dB 

10 -   50 KVA 45 dB 

51 -  150 KVA 50 dB 

151 -  300 KVA 55 dB 

301 -  500 KVA 60 dB 

 

 
8. If not shown on drawings, nominal impedance shall be as permitted by 

NEMA. 

9. All transformers rated 30 kVA and larger shall have two 2.5% full 

capacity taps above, and four 2.5% full capacity taps below normal 

rated primary voltage. 

10. Core assemblies shall be grounded to their enclosures with adequate 

flexible ground straps. 

11. Enclosures: 

a. Comprised of not less than code gauge steel. 

b. Outdoor enclosures shall be NEMA 3R. 
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c. Temperature rise at hottest spot shall conform to NEMA Standards, 

and shall not bake and peel off the enclosure paint after the 

transformer has been placed in service. 

d. Ventilation openings shall prevent accidental access to live 

components. 

e. The enclosure at the factory shall be thoroughly cleaned and 

painted with manufacturer's prime coat and standard finish. 

12. Standard NEMA features and accessories, including ground pad, 

lifting provisions, and nameplate with the wiring diagram and sound 

level indicated on it. 

13. Dimensions and configurations shall conform to the spaces designated 

for their installations. 

14. Transformers shall meet the minimum energy efficiency values per 

NEMA TP1 as listed below:  

 

kVA 
Rating 

Output 
efficiency 

(%) 

15 97 

30 97.5 

45 97.7 

75 98 

112.5 98.2 

150 98.3 

225 98.5 

300 98.6 

500 98.7 

750 98.8 

 

PART 3 - EXECUTION 

3.1 INSTALLATION  

A. Installation of transformers shall be in accordance with the NEC, as 

recommended by the equipment manufacturer and as shown on the drawings.  

B. Install transformers with manufacturer's recommended clearance from 

wall and adjacent equipment for air circulation. Minimum clearance 

shall be 6 in. 
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C. Install transformers on vibration pads designed to suppress transformer 

noise and vibrations. 

D. Use flexible metal conduit to enclose the conductors from the 

transformer to the raceway systems. 

3.2 ACCEPTANCE CHECKS AND TESTS   

A. Perform tests in accordance with the manufacturer's recommendations. 

Include the following visual and mechanical inspections.  

1. Compare equipment nameplate data with specifications and approved 

shop drawings. 

2. Inspect physical and mechanical condition. 

3. Inspect all field-installed bolted electrical connections, using the 

calibrated torque-wrench method to verify tightness of accessible 

bolted electrical connections. 

4. Perform specific inspections and mechanical tests as recommended by 

manufacturer.  

5. Verify correct equipment grounding.  

6. Verify proper secondary phase-to-phase and phase-to-neutral voltage 

after energization and prior to connection to loads.  

3.3 FOLLOW-UP VERIFICATION 

 Upon completion of acceptance checks, settings, and tests, the 

contractor shall demonstrate that the transformers are in good 

operating condition and properly performing the intended function. 

- - - E N D - - - 
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SECTION 26 24 11 
DISTRIBUTION SWITCHBOARDS 

PART 1 - GENERAL  

1.1 DESCRIPTION 

 This section specifies the furnishing, installation, and connection of 

the distribution switchboards.  

1.2 RELATED WORK 

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: General 

electrical requirements and items that are common to more than one 

section of Division 26. 

B. Section 26 05 21, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

(600 VOLTS AND BELOW): Cables and wiring. 

C. Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS: 

Requirements for Personnel Safety and to provide a low impedance path 

for possible fault currents. 

D. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS: Conduit and 

outlet boxes. 

E. Section 26 05 71, ELECTRICAL SYSTEM PROTECTIVE DEVICE STUDY: 

Coordination study of overcurrent protection devices. 

F. Section 26 43 13, TRANSIENT-VOLTAGE SURGE SUPPRESSION: TVSS equipment 

for distribution switchboards. 

1.3 QUALITY ASSURANCE 

 Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQUIREMENTS 

FOR ELECTRICAL INSTALLATIONS. 

1.4 FACTORY TESTS 

A. Distribution switchboards shall be thoroughly tested at the factory to 

assure that there are no electrical or mechanical defects.  Tests shall 

be conducted as per NEMA PB 2 and UL 891. Factory tests shall be 

certified.  

B. The following additional tests shall be performed: 

1. Verify that circuit breaker sizes and types correspond to drawings 

and coordination study. 

2. Verify tightness of bolted electrical connections by calibrated 

torque-wrench method in accordance with manufacturer’s published 

data. 

3. Exercise all active components. 
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4. Perform a dielectric withstand voltage test on each bus section, 

each phase-to-ground with phases not under test grounded, in 

accordance with manufacturer’s published data. 

5. Perform insulation-resistance tests on control wiring with respect 

to ground. Applied potential shall be 500 volts dc for 300-volt 

rated cable and 1000 volts dc for 600-volt rated cable, or as 

required if solid-state components or control devices cannot 

tolerate the applied voltage. 

6. If applicable, verify correct function of control transfer relays 

located in the switchboard with multiple control power sources. 

7. Perform phasing checks on double-ended or dual-source switchboards 

to insure correct bus phasing from each source. 

C. Furnish four (4) copies of certified manufacturer's factory test 

reports to the Resident Engineer prior to shipment of the switchboards 

to ensure that the switchboards have been successfully tested as 

specified. 

1.5 SUBMITTALS 

 Submit in accordance with Section 26 05 11, REQUIREMENTS FOR ELECTRICAL 

INSTALLATIONS:  

A. Shop Drawings:  

1. Sufficient information, clearly presented, shall be included to 

determine compliance with drawings and specifications.  

2. Include electrical ratings, dimensions, mounting details, materials, 

required clearances, terminations, weight, temperature rise, wiring 

and connection diagrams, plan, front, side, and rear elevations, 

sectional views, bus work, circuit breaker frame sizes, trip and 

short-circuit rating, long-time, short-time, instantaneous and 

ground fault settings, coordinated breaker and fuse curves, 

accessories, and device nameplate data. 

3. Show the size, ampere-rating, number of bars per phase and neutral 

in each bus run (horizontal and vertical), bus spacing, equipment 

ground bus, and bus material.  

B. Manuals:  

1. Submit, simultaneously with the shop drawings, companion copies of 

complete maintenance and operating manuals including technical data 

sheets, wiring diagrams, and information for ordering replacement 

parts. 
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a. Wiring diagrams shall have their terminals identified to 

facilitate installation, maintenance, and operation.  

b. Wiring diagrams shall indicate internal wiring for each item of 

equipment and the interconnection between the items of equipment.  

c. Provide a clear and concise description of operation, which 

gives, in detail, the information required to properly operate 

the equipment.  

d. Approvals will be based on complete submissions of manuals 

together with shop drawings.  

2. Two weeks prior to final inspection, deliver four copies of the 

final updated maintenance and operating manuals to the Resident 

Engineer.  

a. The manuals shall be updated to include any information 

necessitated by shop drawing approval.  

b. Complete "As Installed" wiring and schematic diagrams shall be 

included which show all items of equipment and their 

interconnecting wiring.  

c. Show all terminal identification.  

d. Include information for testing, repair, trouble shooting, 

assembly, disassembly, and recommended maintenance intervals.  

e. Provide a replacement parts list with current prices. Include a 

list of recommended spare parts, tools, and instruments for 

testing and maintenance purposes.  

f. Furnish manuals in loose-leaf binder or manufacturer's standard 

binder. 

C. Certifications:  

1. Two weeks prior to final inspection, submit four copies of the 

following to the Resident Engineer:  

a. Certification by the Contractor that the assemblies have been 

properly installed, adjusted and tested, including circuit 

breakers settings. 

b. Certified copies of all of the factory design and production 

tests, field test data sheets and reports for the assemblies.  

1.6 APPLICABLE PUBLICATIONS 

 Publications listed below (including amendments, addenda, revisions, 

supplements and errata) form a part of this specification to the extent 
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referenced.  Publications are referenced in the text by basic 

designation only.  

A. Institute of Engineering and Electronic Engineers (IEEE):  

C37.13..................Low Voltage AC Power Circuit Breakers Used in 

Enclosures  

C57.13..................Instrument Transformers 

C62.41..................Surge Voltage in Low Voltage AC Power Circuits 

C62.45..................Surge Testing for Equipment connected to Low-

Voltage AC Power Circuits 

B. National Electrical Manufacturer's Association (NEMA): 

PB-2....................Dead-Front Distribution Switchboards. 

PB-2.1..................Instructions for Proper Handling, Installation, 

Operation, and Maintenance of Switchboards  

AB-1....................Molded Case Circuit Breakers, Molded Case 

Switches and Circuit Breaker Enclosures 

C. National Fire Protection Association (NFPA):  

70......................National Electrical Code (NEC) 

D. Underwriters Laboratories, Inc. (UL):  

67......................Panelboards 

489.....................Molded Case Circuit Breakers and Circuit 

Breakers Enclosures 

891.....................Dead-Front Switchboards 

1283....................Electromagnetic Interference Filters 

1449....................Transient Voltage Surge Suppressors 

PART 2 - PRODUCTS 

2.1 GENERAL 

A. Switchboards shall be in accordance with UL, NEMA, NEC, IEEE, and as 

shown on the drawings.  

B. Switchboards shall be provided complete, ready for operation including, 

but not limited to housing, buses, circuit breakers, instruments and 

related transformers, fuses, and wiring.  

C. Switchboard dimensions shall not exceed the dimensions shown on the 

drawings. 

D. Manufacturer’s nameplate shall include complete ratings of switchboard 

in addition to the date of manufacture. 
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2.2 BASIC ARRANGEMENT 

A. Type I: Switchboard shall be front accessible with the following 

features: 

1. Device mounting:  

a. Main breaker: Individually mounted and compartmented.  

b. Feeder breakers: Group mounted.  

2. Section alignment: As shown on the drawings.  

3. Accessibility:  

a. Main section line and load terminals: Front.  

b. Distribution section line and load terminals: Front.  

c. Through bus connections: Front and end.  

4. Bolted line and load connections.  

5. Full height wiring gutter covers for access to wiring terminals.  

6. Short Circuit Current Rating: As shown on the drawings.  

2.3 HOUSING 

A. Provide a completely enclosed, free standing, steel enclosure not less 

than the gage required by the ANSI and UL standards. The enclosure is 

to consist of the required number of vertical sections bolted together 

to form one metal enclosed rigid switchboard. The sides, top and rear 

shall be covered with removable screw on sheet steel plates.  

B. Provide ventilating louvers where required to limit the temperature 

rise of current carrying parts. All openings shall be protected against 

entrance of falling dirt, water, or foreign matter.  

C. Enclosure shall be thoroughly cleaned, phosphate treated, and primed 

with rust-inhibiting paint. Final finish coat shall be the 

manufacturers standard gray. Provide a quart of finish paint for touch-

up purposes. 

D. For applications where doors are provided on switchboards, doors shall 

be hinged “door in door” type with:  

1. Interior hinged door with hand-operated latch or latches, as 

required to provide access only to circuit breaker operating 

handles, not to energized parts. 

2. Outer hinged door shall be securely mounted to the switchboard box 

with factory bolts, screws, clips, or other fasteners, requiring a 

tool for entry. Hand-operated latches are not acceptable. 

3. Push inner and outer doors shall open left to right. 
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2.4 BUSES 

A. General: Buses shall be arranged for 3 phase, 4 wire distribution.  

Main phase buses (through bus), full size neutral bus, and ground bus 

shall be full capacity the entire length of the switchboard. Provide 

for future extensions by means of bolt holes or other approved method. 

Brace the bus to withstand the available short circuit current at the 

particular location and as shown on the drawings. No magnetic material 

shall be used between buses to form a magnetic loop.  

B. Material and Size: Buses and connections shall be hard drawn copper of 

98 percent conductivity. Bus temperature rise shall not exceed 65 

degrees C (149 degrees F). Section busing shall be sized based on UL 

and NEMA Switchboard Standards.  

C. Bus Connections: All contact surfaces shall be copper. Provide a 

minimum of two plated bolts per splice. Where physical bus size permits 

only one bolt, provide a means other than friction to prevent turning, 

twisting or bending. Torque bolts to the manufacturer's recommended 

values.  

D. Neutral Bus: Provide bare or plated bus and mount on insulated bus 

supports. Provide neutral disconnect link to permit isolation of 

neutral bus from the common ground bus and service entrance conductors.  

E. Ground Bus: Provide an uninsulated 6 mm by 50 mm (1/4 inch by 2 inch) 

copper equipment ground bus bar sized per UL 891 the length of the 

switchboard and secure at each section. 

F. Main Bonding Jumper: Connect an uninsulated 1/4 inch by 2 inch (6mm by 

50 mm) copper bus between the neutral and ground buses to establish the 

system common ground point 

2.5 TRANSIENT VOLTAGE SURGE SUPPRESSION 

 Refer to Section 26 43 13, TRANSIENT-VOLTAGE SURGE SUPPRESSION. 

2.6 METERING 

A. Where indicated on the drawings, provide a digital line Meter Monitor 

device having the features and functions specified below. In addition, 

the device shall meet the accuracy portion of ANSI C12.16 Class 10 for 

revenue metering. The device shall consist of a single microprocessor-

based unit capable of monitoring and displaying the functions listed 

below with the accuracy indicated. The device shall have the capability 

to communicate data via twisted pair network, more specifically MODBUS 
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protocol. The device shall be UL listed, CSA and CE certified and also 

meet ANSI standard C37.90.1 for surge withstand. 

B. Where shown on the drawings, switchboards shall be supplied with a 

meter that is installed in the switchboard cabinet. 

C. The device display shall mount in a standard DIN 96 mm x 96 mm square 

cutout or a standard ANSI round 100 mm cutout and shall offer a display 

via a standard Category 5 cable. The meter base shall be capable of 

being remote panel or DIN-rail mountable or mounting directly to the 

display. The membrane faceplate shall be designed and tested to allow 

mounting in NEMA 1 enclosures. The device display shall be a 4 x 20 

character LED backlit LCD display to allow simultaneous viewing of 

multiple parameters. 

D. All monitored parameters shall be viewable at the display or via 

network communications. The meter shall be completely programmable 

using the display keypad or via network communications. All set points 

and recorded minimum and maximums shall be stored in non-volatile 

memory. 

E. Metered Values shall be as follows with accuracy in percent of full 

scale as indicated: 

1. AC Phase Voltage and Amperes +/- 0.5% 

2. Watts, VA, Vars    +/- 1.0% 

3. Power Factor    +/- 2.0% 

4. Frequency    +/- 0.1 Hz 

5. Watthours, VA, Varhours  +/- 1.0% 

6. Watt Demand with 10-, 15-, 20-, 25-, 30-, 45-, 60-minute interval 

7. Minimum/Maximum Voltage, Current, Power, Power Factor, Frequency 

8. Peak Demand 

F. Input ranges of the device shall accommodate external current 

transformers with ranges from 5/5 through 8000/5 amperes. Provide 

current transformers with rating to match panelboard as indicated on 

the drawings. Fused potential transformers shall be internal for 

voltages up to 600 volts. 

G. Control power shall be capable of being supplied from the monitored 

incoming ac line without the need for a separate ac supply control 

circuit. 

H. A solid-state relay KYZ pulse output shall be provided for use with a 

watthour pulse recorder or totalizer. 
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2.7 NAMEPLATES AND MIMIC BUS 

A. Nameplates: For Normal Power system, provide laminated black phenolic 

resin with white core with 1/2 inch engraved lettered nameplates next 

to each circuit breaker.  For Essential Electrical System, provide 

laminated red phenolic resin with white core with 1/2 inch engraved 

lettered nameplates next to each circuit breaker.  Nameplates shall 

indicate equipment served, spaces, or spares in accordance with one 

line diagram shown on drawings, and where equipment is fed from. 

Nameplates shall be mounted with plated screws on front of breakers or 

on equipment enclosure next to breakers.  Mounting nameplates only with 

adhesive is not acceptable. 

B. Mimic Bus: Provide an approved mimic bus on front of each switchboard 

assembly. Color shall be black for the Normal Power system and red for 

the Essential Electrical System, either factory-painted plastic or 

metal strips. Plastic tape shall not be used. Use symbols similar to 

one line diagram shown on drawings. Plastic or metal strips shall be 

mounted with plated screws. 

2.8 PROVISION FOR FUTURE 

 Where "provision for", "future", or "space" is noted on drawings, the 

space shall be equipped with bus connections to the future overcurrent 

device with suitable insulation and bracing to maintain proper short 

circuit rating and physical clearance. Provide buses for the ampere 

rating as shown for the future device.  

2.9 MAIN CIRCUIT BREAKERS 

A. Type I Switchboard: Provide UL listed and labeled molded case circuit 

breakers in accordance with NEC and as shown on the drawings. Circuit 

breakers shall be the solid state adjustable trip type.  

1. Trip units shall have field adjustable tripping characteristics as 

follows:  

a. Ampere setting (continuous).  

b. Long time band.  

c. Short time trip point.  

d. Short time delay.  

e. Instantaneous trip point.  

f. Ground fault trip point.  

g. Ground fault trip delay.  
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2. Trip settings shall be as shown on the electrical system protective 

device study. 

3. Breakers, which have same rating, shall be interchangeable with each 

other. 

2.10 FEEDER CIRCUIT BREAKERS 

A. Provide UL listed and labeled molded case circuit breakers, in 

accordance with the NEC, as shown on the drawings, and as herein 

specified.  

B. Non-adjustable Trip Molded Case Circuit Breakers:  

1. Molded case circuit breakers shall have automatic, trip free, non-

adjustable, inverse time, and instantaneous magnetic trips for 100 

ampere frame size or less. Magnetic trip shall be adjustable from 3X 

to 10X for breakers with 600 ampere frame size and higher. Factory 

setting shall be LOW unless otherwise noted.  

2. Breaker features shall be as follows:  

a. A rugged, integral housing of molded insulating material.  

b. Silver alloy contacts.  

c. Arc quenchers and phase barriers for each pole.  

d. Quick-make, quick-break, operating mechanisms.  

e. A trip element for each pole, thermal magnetic type with long 

time delay and instantaneous characteristics, a common trip bar 

for all poles and a single operator.  

f. Electrically and mechanically trip free.  

g. An operating handle which indicates ON, TRIPPED and OFF 

positions.  

h. Line and load connections shall be bolted.  

i. Interrupting rating shall not be less than the maximum short 

circuit current available at the line.  

j. An overload on one pole of a multipole breaker shall 

automatically cause all the poles of the breaker to open. 

C. Adjustable Trip Molded Case Circuit Breakers:  

1. Where shown, provide molded case, solid state adjustable trip type 

circuit breakers.  

2. Trip units shall have field adjustable tripping characteristics as 

follows:  

a. Ampere setting (continuous).  

b. Long time band.  
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c. Short time trip point.  

d. Short time delay.  

e. Instantaneous trip point.  

f. Ground fault trip point.  

g. Ground fault trip delay.  

3. Trip settings shall be shown on the electrical system protective 

device study.  

4. Breakers, which have same rating, shall be interchangeable with each 

other. 

PART 3 - EXECUTION 

3.1 INSTALLATION  

A. Install the switchboard in accordance with the NEC, as shown on the 

drawings, and as recommended by the manufacturer. 

B. Anchor switchboard to the slab with plated 1/2 inch [12.5mm] minimum 

anchor bolts, or as recommended by the manufacturer. 

C. Interior Location.  Mount switchboard on concrete slab. Unless 

otherwise indicated, the slab shall be at least 4 inches [100mm] thick. 

The top of the concrete slab shall be approximately 4 inches [100mm] 

above finished floor. Edges above floor shall have 1/2 inch [12.5mm] 

chamfer. The slab shall be of adequate size to project at least 8 

inches [200mm] beyond the equipment. Provide conduit turnups and cable 

entrance space required by the equipment to be mounted. Seal voids 

around conduit openings in slab with water- and oil-resistant caulking 

or sealant. Cut off and bush conduits 3 inches [75mm] above slab 

surface. Concrete work shall be as specified in Section 03 30 00, CAST-

IN-PLACE CONCRETE. 

3.2 ACCEPTANCE CHECKS AND TESTS   

A. Perform in accordance with the manufacturer's recommendations.  Include 

the following visual and mechanical inspections and electrical tests: 

1. Visual and Mechanical Inspection 

a. Compare equipment nameplate data with specifications and approved 

shop drawings. 

b. Inspect physical, electrical, and mechanical condition. 

c. Confirm correct application of manufacturer's recommended 

lubricants. 

d. Verify appropriate anchorage, required area clearances, and 

correct alignment. 
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e. Verify that circuit breaker sizes and types correspond to 

approved shop drawings. 

f. Verifying tightness of accessible bolted electrical connections 

by calibrated torque-wrench method, or performing thermographic 

survey after energization. 

g. Confirm correct operation and sequencing of electrical and 

mechanical interlock systems. 

h. Clean switchboard. 

i. Inspect insulators for evidence of physical damage or 

contaminated surfaces. 

j. Verify correct shutter installation and operation. 

k. Exercise all active components. 

l. Verify the correct operation of all sensing devices, alarms, and 

indicating devices. 

m. If applicable, verify that vents are clear. 

n. If applicable, inspect control power transformers. 

2. Electrical Tests 

a. Perform insulation-resistance tests on each bus section. 

b. Perform overpotential tests. 

c. Perform insulation-resistance test on control wiring; do not 

perform this test on wiring connected to solid-state components. 

d. Perform phasing check on double-ended switchboard to ensure 

correct bus phasing from each source. 

3.3 FOLLOW-UP VERIFICATION 

 Upon completion of acceptance checks, settings, and tests, the 

Contractor shall show by demonstration in service that the switchboard 

is in good operating condition and properly performing the intended 

function.  Circuit breakers shall be tripped by operation of each 

protective device. 

3.4 INSTRUCTION 

 Furnish the services of a factory certified instructor for one 4 hour 

period for instructing personnel in the operation and maintenance of 

the switchboard and related equipment on the date requested by the 

Resident Engineer. 

- - - E N D - - - 



Lebanon VA Medical Center May 18, 2012 
Behavioral Health Complex Issued for Bid 
Lebanon, PA 17042 VA Project No. 595-109 
 Project No. 3468 

 

PANELBOARDS 26 24 16-1 

SECTION 26 24 16 
PANELBOARDS 

PART 1 - GENERAL  

1.1 DESCRIPTION 

 This section specifies the furnishing, installation, and connection of 

distribution and branch panelboards. 

1.2 RELATED WORK 

A. Section 09 91 00, PAINTING: Identification and painting of panelboards. 

B. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: General 

electrical requirements and items that are common to more than one 

Section of Division 26. 

C. Section 26 05 21, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

(600 VOLTS AND BELOW): Cables and wiring.  

D. Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

for possible ground fault currents. 

E. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS: Conduits 

and outlet boxes.  

F. Section 26 05 71, ELECTRICAL SYSTEM PROTECTIVE DEVICE STUDY: 

Requirements for installing the over-current protective devices to 

ensure proper equipment and personnel protection. 

G. Section 26 09 23, LIGHTING CONTROLS: Lighting controls integral to 

panelboards. 

1.3 QUALITY ASSURANCE 

 Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQUIREMENTS 

FOR ELECTRICAL INSTALLATIONS. 

1.4 SUBMITTALS 

A. In addition to the requirements of Section 26 05 11, REQUIREMENTS FOR 

ELECTRICAL INSTALLATIONS, submit the following: 

1. Shop Drawings: 

a. Sufficient information, shall be clearly presented to determine 

compliance with drawings and specifications.  

b. Include electrical ratings, dimensions, mounting details, 

materials, wiring diagrams, accessories, and weights of 

equipment. Complete nameplate data, including manufacturer’s name 

and catalog number. 
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2. Manuals: 

a. When submitting the shop drawings, submit companion copies of 

complete maintenance and operating manuals, including technical 

data sheets and wiring diagrams. 

b. If changes have been made to the maintenance and operating 

manuals that were originally submitted, then submit four copies 

of updated maintenance and operating manuals to the COR two weeks 

prior to final inspection. 

3. Certification: Two weeks prior to final inspection, submit four 

copies of the following to the COR: 

a. Certification by the manufacturer that the materials conform to 

the requirements of the drawings and specifications.  

b. Certification by the contractor that the materials have been 

properly installed, connected, and tested.  

1.5 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments, addenda, revisions, 

supplements, and errata) form a part of this specification to the 

extent referenced. Publications are referenced in the text by 

designation only. 

B. National Electrical Manufacturers Association (NEMA):  

PB-1-06.................Panelboards  

250-08..................Enclosures for Electrical Equipment (1000V 

Maximum) 

C. National Fire Protection Association (NFPA):  

70-2005 ................National Electrical Code (NEC) 

70E-2004................Standard for Electrical Life Safety in the 

Workplace 

D. Underwriters Laboratories, Inc. (UL):  

50-95...................Enclosures for Electrical Equipment  

67-09...................Panelboards 

489-09..................Molded Case Circuit Breakers and Circuit 

Breaker Enclosures 

PART 2 - PRODUCTS  

2.1 BRANCH PANELBOARDS  

A. Panelboards shall be in accordance with UL, NEMA, NEC, and as shown on 

the drawings.  

B. Panelboards shall be standard manufactured products.  
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C. All panelboards shall be hinged “door in door” type with:  

1. Interior hinged door with hand-operated latch or latches, as 

required to provide access only to circuit breaker operating 

handles, not to energized parts. 

2. Outer hinged door shall be securely mounted to the panelboard box 

with factory bolts, screws, clips, or other fasteners, requiring a 

tool for entry. Hand-operated latches are not acceptable. 

3. Push inner and outer doors shall open left to right. 

D. Unless noted otherwise, all new panelboards shall be completely 

factory-assembled with molded case circuit breakers and integral 

accessories. Include one-piece removable, inner dead front cover, 

independent of the panelboard cover. 

E. Panelboards shall have main breaker, bus size, voltage, phase, top or 

bottom feed, and flush or surface mounting as scheduled on the 

drawings. 

F. Panelboards shall conform to NEMA PB-1, NEMA AB-1, and UL 67 and have 

the following features: 

1. Non-reduced size copper bus bars with current ratings as shown on 

the panel schedules, rigidly supported on molded insulators. 

2. Bus bar connections to the branch circuit breakers shall be the 

“distributed phase” or “phase sequence” type.  

3. Mechanical lugs furnished with panelboards shall be cast, stamped, 

or machined metal alloys of sizes suitable for the conductors to 

which they will be connected. 

4. Neutral bus shall be 100% rated, mounted on insulated supports.  

5. Grounding bus bar shall be equipped with screws or lugs for the 

connection of grounding wires.  

6. Buses shall be braced for the available short-circuit current. 

Bracing shall be as noted on schedules and not be less than 10,000 A 

symmetrical for 120/208 V panelboards, and 14,000 A symmetrical for 

277/480 V panelboards. 

7. Branch circuit panelboards shall have buses fabricated for bolt-on 

type circuit breakers. 

8. Protective devices shall be designed so that they can easily be 

replaced. 
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9. Where designated on panel schedule "spaces," include all necessary 

bussing, device support, and connections. Provide blank cover for 

each space.  

10. Series-rated panelboards are not permitted. 

2.2 DISTRIBUTION PANELBOARDS 

A. Panelboards:  NEMA PB 1, power and feeder distribution type. 

B. Doors:  Door-in-door construction with hinged front panels and hinged 

doors; secured with flush latch with tumbler lock; keyed alike.  

1. For doors more than 36 inches high, provide two latches, keyed alike. 

2.3 CABINETS AND TRIMS 

A. Cabinets: 

1. Provide galvanized steel cabinets to house panelboards. Cabinets for 

outdoor panelboards shall be factory primed and suitably treated 

with a corrosion-resisting paint finish meeting UL 50 and UL 67.  

2. Cabinet enclosure shall not have ventilating openings. 

3. Cabinets for panelboards may be of one-piece formed steel or of 

formed sheet steel with end and side panels welded, riveted, or 

bolted as required. 

2.3 MOLDED CASE CIRCUIT BREAKERS FOR PANELBOARDS  

A. Circuit breakers shall be per UL 489, in accordance with the NEC, as 

shown on the drawings, and as specified.  

B. Circuit breakers in panelboards shall be bolt-on type. 

C. Molded case circuit breakers shall have interrupting rating equal to 

the panelboard rating in which the breaker is being installed in, but 

not less than:   

1. 120/208 V Panelboard: 22,000 A symmetrical. 

2. 277/480 V Panelboard: 14,000 A symmetrical. 

D. Molded case circuit breakers shall have automatic, trip free, 

non-adjustable, inverse time, and instantaneous magnetic trips for 100 

A frame or lower. Magnetic trip shall be adjustable from 3x to 10x for 

breakers with 600 A frames and higher. Factory setting shall be HI, 

unless otherwise noted. 

E. Adjustable Trip Molded Case Circuit Breakers:  

1. Where shown, provide molded case, solid state adjustable trip type 

circuit breakers.  

2. Trip units shall have field adjustable tripping characteristics as 

follows:  
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a. Ampere setting (continuous).  

b. Long time band.  

c. Short time trip point.  

d. Short time delay.  

e. Instantaneous trip point.  

f. Ground fault trip point.  

g. Ground fault trip delay.  

3. Trip settings shall be shown on the electrical system protective 

device study.  

4. Breakers, which have same rating, shall be interchangeable with each 

other. 

F. Breaker features shall be as follows: 

1. A rugged, integral housing of molded insulating material.  

2. Silver alloy contacts. 

3. Arc quenchers and phase barriers for each pole. 

4. Quick-make, quick-break, operating mechanisms. 

5. A trip element for each pole, thermal magnetic type with long time 

delay and instantaneous characteristics, a common trip bar for all 

poles and a single operator. 

6. Electrically and mechanically trip free. 

7. An operating handle which indicates ON, TRIPPED, and OFF positions. 

8. An overload on one pole of a multipole breaker shall automatically 

cause all the poles of the breaker to open. 

9. Ground fault current interrupting breakers, shunt trip breakers, 

lighting control breakers (including accessories to switch line 

currents), or other accessory devices or functions shall be provided 

where indicated.  

  10. For circuit breakers being added to existing panelboards, coordinate 

the breaker type with existing panelboards. Modify the panel 

directory accordingly.  

PART 3 - EXECUTION  

3.1 INSTALLATION  

A. Installation shall be in accordance with the manufacturer’s 

instructions, the NEC, as shown on the drawings, and as specified.  

B. Locate panelboards so that the present and future conduits can be 

conveniently connected.  
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C. Nameplates: For Normal Power system, provide laminated black phenolic 

resin with white core with 1/2 inch engraved lettered nameplates 

displaying panel name and where panel is fed from.  For 

Normal/Emergency Electrical System, provide laminated red phenolic 

resin with white core with 1/2 inch engraved lettered nameplates 

displaying panel name and where panel is fed from.  Mounting nameplates 

only with adhesive is not acceptable. 

D. Install a printed schedule of circuits in each panelboard after 

approval by the COTR. Schedules shall be printed on the panelboard 

directory cards, installed in the appropriate panelboards, and 

incorporate all applicable contract changes. Information shall indicate 

outlets, lights, devices, or other equipment controlled by each 

circuit, and the final room numbers served by each circuit. 

E. Mount the fully-aligned panelboard such that the maximum height of the 

top circuit breaker above the finished floor shall not exceed 78 in. 

Mount panelboards that are too high such that the bottom of the 

cabinets will not be less than 6 in above the finished floor.  

3.2 ACCEPTANCE CHECKS AND TESTS   

A. Perform in accordance with the manufacturer's recommendations. Include 

the following visual and mechanical inspections and electrical tests: 

1. Visual and Mechanical Inspection 

a. Compare equipment nameplate data with specifications and approved 

shop drawings. 

b. Inspect physical, electrical, and mechanical condition. 

c. Verify appropriate anchorage and required area clearances. 

d. Verify that circuit breaker sizes and types correspond to 

approved shop drawings. 

e. To verify tightness of accessible bolted electrical connections, 

use the calibrated torque-wrench method or perform thermographic 

survey after energization. 

f. Clean panelboard. 

3.3 FOLLOW-UP VERIFICATION 

 Upon completion of acceptance checks, settings, and tests, the 

contractor shall demonstrate that the panelboards are in good operating 

condition and properly performing the intended function. 

 

- - - E N D - - - 
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SECTION 26 27 26 
WIRING DEVICES 

PART 1 - GENERAL  

1.1 DESCRIPTION 

 This section specifies the furnishing, installation and connection of 

wiring devices. 

1.2 RELATED WORK 

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: General 

electrical requirements that are common to more than one section of 

Division 26. 

B. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS: Conduits and 

outlets boxes.  

C. Section 26 05 21, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

(600 VOLTS AND BELOW): Cables and wiring. 

D. Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path to 

ground for possible ground fault currents. 

1.3 QUALITY ASSURANCE 

 Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQUIREMENTS 

FOR ELECTRICAL INSTALLATIONS. 

1.4 SUBMITTALS 

A. In addition to the requirements of Section 26 05 11, REQUIREMENTS FOR 

ELECTRICAL INSTALLATIONS, submit the following: 

1. Shop Drawings: 

a. Sufficient information, clearly presented, shall be included to 

determine compliance with drawings and specifications. 

b. Include electrical ratings, dimensions, mounting details, 

construction materials, grade and termination information. 

2. Manuals: Two weeks prior to final inspection, deliver four copies of 

the following to the COR: Technical data sheets and information for 

ordering replacement units. 

3. Certifications: Two weeks prior to final inspection, submit four 

copies of the following to the COR: Certification by the Contractor 

that the devices comply with the drawings and specifications, and 

have been properly installed, aligned, and tested. 

1.5 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments, addenda, revisions, 

supplements and errata) form a part of this specification to the extent 
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referenced. Publications are referenced in the text by basic designation 

only. 

B. National Fire Protection Association (NFPA): 

70......................National Electrical Code (NEC) 

C. National Electrical Manufacturers Association (NEMA): 

WD 1....................General Color Requirements for Wiring Devices 

WD 6 ...................Wiring Devices – Dimensional Requirements 

D. Underwriter’s Laboratories, Inc. (UL): 

5.......................Surface Metal Raceways and Fittings 

20......................General-Use Snap Switches 

231.....................Power Outlets 

467.....................Grounding and Bonding Equipment 

498.....................Attachment Plugs and Receptacles 

943.....................Ground-Fault Circuit-Interrupters  

PART 2 - PRODUCTS 

2.1 RECEPTACLES 

A. General: All receptacles shall be listed by Underwriters Laboratories, 

Inc., and conform to NEMA WD 6.  

1. Mounting straps shall be plated steel, with break-off plaster ears 

and shall include a self-grounding feature. Terminal screws shall be 

brass, brass plated or a copper alloy metal. 

2. Receptacles shall have provisions for back wiring with separate metal 

clamp type terminals (four min.) and side wiring from four captively 

held binding screws. 

B. Duplex Receptacles: Convenience Receptacles, light industrial 

specification grade 125 V, 20 A:  Comply with NEMA WD 1, NEMA WD 6 

configuration 5-20R, UL 498 and FS W-C-596. The duplex type shall have 

break-off feature for two-circuit operation. The ungrounded pole of each 

receptacle shall be provided with a separate terminal.  

1. Bodies shall be ivory in color.  

2. Duplex Receptacles on Emergency Circuit: 

a. In rooms without emergency powered general lighting, the emergency 

receptacles shall be of the self-illuminated type. 

C. Ground Fault Interrupter Duplex Receptacles: General Description:  

Straight blade, feed-through type. Comply with NEMA WD 1, NEMA WD 6, 

UL 498, and UL 943, Class A, and include indicator light that is lighted 

when device is tripped.  Duplex GFCI Convenience Receptacles, 125 V, 

20 A.  Where required by the National Electrical Code Receptacle shall 

be stamped with a 'WR' on the face of the receptacle. 
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a. Ground fault interrupter shall consist of a differential current 

transformer, solid state sensing circuitry and a circuit 

interrupter switch.  Device shall have nominal sensitivity to 

ground leakage current of five milliamperes and shall function to 

interrupt the current supply for any value of ground leakage 

current above five milliamperes (+ or – 1 milliamp) on the load 

side of the device. Device shall have a minimum nominal tripping 

time of 1/30th of a second. 

D. Safety Type Duplex Receptacles: 

1. Bodies shall be gray in color. 

a. Shall permit current to flow only while a standard plug is in the 

proper position in the receptacle. 

b. Screws exposed while the wall plates are in place shall be the 

tamperproof type. 

E. Receptacles; 20, 30 and 50 ampere, 250 volts: Shall be complete with 

appropriate cord grip plug. Devices shall meet UL 231. 

2.2 TOGGLE SWITCHES 

A. Toggle Switches: Shall be totally enclosed tumbler type with bodies of 

phenolic compound. Toggle handles shall be ivory in color unless 

otherwise specified. The rocker type switch is not acceptable and will 

not be approved. 

1. Shall be single unit toggle, butt contact, quiet AC type, heavy-duty 

general-purpose use with an integral self grounding mounting strap 

with break-off plasters ears and provisions for back wiring with 

separate metal wiring clamps and side wiring with captively held 

binding screws. 

2. Ratings: 

a. 120 volt circuits: 20 amperes at 120-277 volts AC. 

2.3 WALL PLATES 

A. Wall plates for switches and receptacles shall be type 302 stainless 

steel. Oversize plates are not acceptable.  

B. Color shall be ivory unless otherwise specified. 

C. Standard NEMA design, so that products of different manufacturers will 

be interchangeable. Dimensions for openings in wall plates shall be 

accordance with NEMA WD 6. 

D. For receptacles or switches mounted adjacent to each other, wall plates 

shall be common for each group of receptacles or switches. 

E. In psychiatric areas, wall plates shall be 302 stainless steel, have 

tamperproof screws and beveled edges. 
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F. Wall plates for data, telephone or other communication outlets shall be 

as specified in the associated specification. 

G. Duplex Receptacles on Emergency Circuit: 

1. Bodies and wall plates shall be red in color. 

2.4 FLOOR SERVICE FITTINGS 

A. Service fittings in first paragraph below are available for voice and 

data communication cabling as well as for power. 

B. Type:  Modular, flush-type, dual-service units suitable for wiring 

method used.  Units shall be suitable for installation in slab-on-grade 

floor construction. 

C. Compartments:  Barrier separates power from voice and data communication 

cabling. 

D. Service Plate:  Rectangular, solid brass with satin finish. 

E. Power Receptacle:  NEMA WD 6 configuration 5-20R, ivory in color, unless 

otherwise indicated 

F. Voice and Data Communication Outlet:  Refer to detail on drawings for 

voice and data communication outlet layout in floor boxes. 

2.5 MULTIOUTLET ASSEMBLIES 

A. Manufacturers:  Subject to compliance with requirements, provide 

products by one of the following: 

1. Hubbell Incorporated; Wiring Device-Kellems. 

2. Wiremold Company (The). 

B. Components of Assemblies:  Products from a single manufacturer designed 

for use as a complete, matching assembly of raceways and receptacles. 

C. Raceway Material:  Metal, with manufacturer's standard finish. 

D. Wire:  No. 12 AWG THHN/THWN. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Installation shall be in accordance with the NEC and as shown as on the 

drawings. 

B. Ground terminal of each receptacle shall be bonded to the outlet box 

with an approved green bonding jumper, and also connected to the green 

equipment grounding conductor. 

C. Outlet boxes for light and dimmer switches shall be mounted on the 

strike side of doors.  

D. Provide barriers in multigang outlet boxes to separate systems of 

different voltages, Normal Power and Emergency Power systems, and in 

compliance with the NEC. 
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E. Coordinate with other work, including painting, electrical boxes and 

wiring installations, as necessary to interface installation of wiring 

devices with other work.  Coordinate the electrical work with the work 

of other trades to ensure that wiring device flush outlets are positioned 

with box openings aligned with the face of the surrounding finish 

material.  Pay special attention to installations in cabinet work, and in 

connection with laboratory equipment. 

F. Exact field locations of floors, walls, partitions, doors, windows, and 

equipment may vary from locations shown on the drawings. Prior to 

locating sleeves, boxes and chases for roughing-in of conduit and 

equipment, the Contractor shall coordinate exact field location of the 

above items with other trades. In addition, check for exact direction of 

door swings so that local switches are properly located on the strike 

side.   

G. Install wall switches 48 inches above floor, OFF position down.  

H. Install wall dimmers 48 inches above floor; derate ganged dimmers as 

instructed by manufacturer; do not use common neutral.  

I. Install convenience receptacles 18 inches above floor, and 6 inches above 

counter backsplash or workbenches.  Install specific-use receptacles at 

heights shown on the drawings. 

J. Label device plates with a permanent adhesive label listing panel and 

circuit feeding the wiring device. 

K. Test wiring devices for damaged conductors, high circuit resistance, 

poor connections, inadequate fault current path, defective devices, or 

similar problems using a portable receptacle tester.  Correct circuit 

conditions, remove malfunctioning units and replace with new, and retest 

as specified above. 

L. Test GFCI devices for tripping values specified in UL 1436 and UL 943. 

- - - E N D - - - 
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SECTION 26 29 11 
MOTOR STARTERS 

PART 1 - GENERAL  

1.1 DESCRIPTION 

 All motor starters and variable speed motor controllers, including 

installation and connection (whether furnished with the equipment 

specified in other Divisions or otherwise), shall meet these 

specifications. 

1.2 RELATED WORK 

A. Other sections which specify motor driven equipment, except elevator 

motor controllers. 

B. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: General 

electrical requirements and items that are common to more than one 

Section of Division 26. 

C. Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

for possible ground fault currents. 

1.3 QUALITY ASSURANCE 

 Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQUIREMENTS 

FOR ELECTRICAL INSTALLATIONS. 

1.4 SUBMITTALS 

A. Submit in accordance with Section 26 05 11, REQUIREMENTS FOR ELECTRICAL 

INSTALLATIONS: 

B. Shop Drawings:  

1. Sufficient information, clearly presented, shall be included to 

determine compliance with drawings and specifications.  

2. Include electrical ratings, dimensions, weights, mounting details, 

materials, running over current protection, size of enclosure, over 

current protection, wiring diagrams, starting characteristics, 

interlocking and accessories.  

C. Manuals:  

1. Submit, simultaneously with the shop drawings, companion copies of 

complete maintenance and operating manuals, including technical data 

sheets, wiring diagrams and information for ordering replacement 

parts.  

a. Wiring diagrams shall have their terminals identified to 

facilitate installation, maintenance and operation.  

b. Wiring diagrams shall indicate internal wiring for each item of 

equipment and interconnections between the items of equipment.  
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c. Elementary schematic diagrams shall be provided for clarity of 

operation. 

2. Two weeks prior to the project final inspection, submit four copies 

of the final updated maintenance and operating manual to the COR. 

D. Certification: Two weeks prior to final inspection, unless otherwise 

noted, submit four copies of the following certifications to the COR:  

1. Certification that the equipment has been properly installed, 

adjusted, and tested.  

2. Certification by the manufacturer that medium voltage motor 

controller(s) conforms to the requirements of the drawings and 

specifications. This certification must be furnished to the COR prior 

to shipping the controller(s) to the job site.  

1.5 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments, addenda, revisions, 

supplements and errata) form a part of this specification to the extent 

referenced. Publications are referenced in the text by basic designation 

only. 

B. Institute of Electrical and Electronic Engineers (IEEE): 

519.....................Recommended Practices and Requirements for 

Harmonic Control in Electrical Power Systems 

C37.90.1................Standard Surge Withstand Capability (SWC) Tests 

for Protective Relays and Relay Systems 

C. National Electrical Manufacturers Association (NEMA):  

ICS 1...................Industrial Control and Systems General 

Requirements 

ICS 1.1.................Safety Guidelines for the Application, 

Installation and Maintenance of Solid State 

Control 

ICS 2...................Industrial Control and Systems, Controllers, 

Contactors and Overload Relays Rated 600 Volts 

DC  

ICS 6...................Industrial Control and Systems Enclosures 

ICS 7...................Industrial Control and Systems Adjustable-Speed 

Drives 

ICS 7.1.................Safety Standards for Construction and Guide for 

Selection, Installation and Operation of 

Adjustable-Speed Drive Systems 

D. National Fire Protection Association (NFPA):  

70......................National Electrical Code (NEC)  
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E. Underwriters Laboratories Inc. (UL):  

508.....................Industrial Control Equipment 

PART 2 - PRODUCTS 

2.1 MOTOR STARTERS, GENERAL 

A. Shall be in accordance with the requirements of the IEEE, NEC, NEMA (ICS 

1, ICS 1.1, ICS 2, ICS 6, ICS 7 and ICS 7.1) and UL. 

B. Shall have the following features:  

1. Separately enclosed unless part of another assembly. 

2. Overload current protective devices:  

a. Overload relay (solid state type). 

b. One for each pole.  

c. Manual reset on the door of each motor controller enclosure.  

d. Correctly sized for the associated motor's rated full load 

current. 

e. Check every motor controller after installation and verify that 

correct sizes of protective devices have been installed.  

f. Deliver four copies of a summarized list to the COR, which 

indicates and adequately identifies every motor controller 

installed. Include the catalog numbers for the correct sizes of 

protective devices for the motor controllers. 

3. Enclosures: 

a. Shall be the NEMA types shown on the drawings for the motor 

controllers and shall be the NEMA types which are the most 

suitable for the environmental conditions where the motor 

controllers are being installed. 

C. Provide a disconnecting means or safety switch near and within sight of 

each motor.  Provide all wiring and conduit required to facilitate a 

complete installation. 

2.2 MANUAL MOTOR STARTERS 

A. Shall be in accordance with applicable requirements of 2.1 above. 

B. Fractional horsepower manual motor starters. 

1. Starters shall be general-purpose Class A, manually operated with 

full voltage controller for fractional horsepower induction motors.  

2. Units shall include thermal overload protection, red pilot light and 

toggle operator. 

2.3 MAGNETIC MOTOR STARTERS 

A. Shall be in accordance with applicable requirements of 2.1 above. 

B. Starters shall be general-purpose, Class A magnetic controllers for 

induction motors rated in horsepower. Minimum size 0. 
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C. Where combination motor starters are used, combine starter with 

protective or disconnect device in a common enclosure.  

D. Provide phase loss protection for each starter, with contacts to de-

energize the starter upon loss of any phase. 

E. Unless otherwise indicated, provide full voltage non-reversing across-

the-line mechanisms for motors less than 75 HP, closed by coil action and 

opened by gravity.  For motors 75 HP and larger, provide reduced voltage 

starters.  Equip starters with 120V AC coils and individual control 

transformer unless otherwise noted.  Locate "reset" button to be 

accessible without opening the enclosure.   

2.4 VARIABLE SPEED MOTOR CONTROLLERS 

A. Shall be in accordance with applicable portions of 2.1 above. 

B. Shall be solid state, micro processor-based with adjustable frequency 

and voltage, three phase output capable of driving standard NEMA B 

design, three phase alternating current induction motors at full rated 

speed. The drives shall utilize a full wave bridge design incorporating 

diode rectifier circuitry with pulse width modulation (PWM). Other 

control techniques are not acceptable. Silicon controlled rectifiers 

(SCR) shall not be used in the rectifying circuitry. The drives shall be 

designed to be used on variable torque loads and shall be capable of 

providing sufficient torque to allow the motor to break away from rest 

upon first application of power.  

C. Unit shall be capable of operating within voltage parameters of plus 10 

to minus 10 percent of line voltage, and be suitably rated for the full 

load amps of the maximum watts (HP) within its class. 

D. Environmental Limitations:  Rate equipment for continuous operation, 

capable of driving full load without derating, under the following 

conditions, unless otherwise indicated: 

1. Ambient Temperature:  0 to 40 deg C. 

2. Humidity:  Less than 90 percent (noncondensing). 

3. Altitude:  Not exceeding 3300 feet. 

E. Controllers shall have the following features: 

1. Isolated power for control circuits. 

2. Manually re-settable motor overload protection for each phase. 

3. Adjustable current limiting circuitry to provide soft motor starting. 

Maximum starting current shall not exceed 200 percent of motor full 

load current. 

4. Independent acceleration and deceleration time adjustment, manually 

adjustable from 2 to 30 seconds. (Set timers to the equipment 

manufacturer's recommended time in the above range.) 
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5. Provide 4 to 20 ma current follower circuitry for interface with 

mechanical sensor devices. 

6. Automatic frequency adjustment from 20 Hz to 60 Hz.  

7. Provide circuitry to initiate an orderly shutdown when any of the 

conditions listed below occur. The controller shall not be damaged by 

any of these electrical disturbances and shall automatically restart 

when the conditions are corrected.  The drive shall be able to 

restart into a rotating motor operating in either the forward or 

reverse direction and matching that frequency. 

a. Incorrect phase sequence. 

b. Single phasing. 

c. Over voltage in excess of 10 percent. 

d. Under voltage in excess of 10 percent. 

e. Running over current above 110 percent (shall not automatically 

reset for this condition.) 

f. Instantaneous overcurrent above 150 percent (shall not 

automatically reset for this condition). 

g. Surge voltage in excess of 1000 volts. 

h. Short duration power outages of 12 cycles or less (i.e., 

distribution line switching, generator testing, and automatic 

transfer switch operations.)  

8. Provide automatic shutdown on receipt of a power transfer warning 

signal from an automatic transfer switch. Controller shall 

automatically restart motor after the power transfer.  Contractor 

shall be responsible in coordinating with transfer switch 

manufacturer in providing the correct wiring from switch to drive.  

9. Automatic Reset/Restart:  Attempt three restarts after drive fault or 

on return of power after an interruption and before shutting down for 

manual reset or fault correction; adjustable delay time between 

restart attempts. 

10. Power-Interruption Protection:  To prevent motor from re-energizing 

after a power interruption until motor has stopped, unless 

"Bidirectional Autospeed Search" feature is available and engaged. 

11. Bidirectional Autospeed Search:  Capable of starting VFC into 

rotating loads spinning in either direction and returning motor to 

set speed in proper direction, without causing damage to drive, 

motor, or load. 

F. Minimum efficiency shall be 95 percent at 100 percent speed and 

85percent at 50 percent speed. 
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G. The displacement power factor of the controller shall not be less than 

95 percent under any speed or load condition. 

H. Controllers shall include a door interlocked fused safety disconnect 

switch or door interlocked circuit breaker switch which will disconnect 

all input power.  

I. Controller shall include a 3% line reactor, and RFI/EMI filter. 

J. The following accessories are to be door mounted: 

1. AC Power on light.  

2. Ammeter (RMS motor current).  

3. HAND-OFF-AUTOMATIC switch.  

4. Manual speed control in HAND mode.  

5. System protection lights indicating that the system has shutdown and 

will not automatically restart. 

6. System protection light indicating that the system has shutdown but 

will restart when conditions return to normal.  

7. Manual variable speed controller by-pass switch. 

8. Diagnostic shutdown indicator lights for each shutdown condition.  

9. Provide two N.O. and two N.C. dry contacts rated 120 volts, 10 

amperes, 60 HZ for remote indication of the following:  

a. System shutdown with auto restart. 

b. System shutdown without auto restart. 

c. System running. 

10. Incorporate into each control circuit a 120-volt, time delay relay 

(ON delay), adjustable from 0.3-10 minutes, with transient 

protection. Provide transformer/s for the control circuit/s. 

11. Controller shall not add any current or voltage transients to the 

input AC power distribution system nor shall transients from other 

devices on the AC power distribution system affect the controller. 

Controllers shall be protected to comply with IEEE C37.90.1 and 

UL-508. Line noise and harmonic voltage distortion shall not exceed 

the values allowed by IEEE 519. 

K. Hardware and software to enable the BAS to monitor, control, and display 

controller status and alarms.  

L. Network Communications Ports:  Ethernet and RS-422/485. 

M. Embedded BAS Protocols for Network Communications:  As specified in 

Division 22. 

N. Bypass Operation:  Manually transfers motor between power converter 

output and bypass circuit, manually, automatically, or both.  Unit is 

capable of stable operation (starting, stopping, and running) with motor 

completely disconnected from power converter.  Transfer between power 
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converter and bypass contactor and retransfer shall only be allowed with 

the motor at zero speed. 

O. Bypass Controller:  Provide contactor-style bypass, arranged to isolate 

the power converter input and output and permit safe testing of the 

power converter, both energized and de-energized, while motor is 

operating in bypass mode.  Motor overload protection shall be provided. 

1. Bypass Contactor:  Load-break NEMA-rated contactor. 

2. Input and Output Isolating Contactors:  Non-load-break, NEMA-rated 

contactors. 

3. Isolating Switch:  Non-load-break switch arranged to isolate power 

converter and permit safe troubleshooting and testing of the power 

converter, both energized and de-energized, while motor is operating 

in bypass mode; pad-lockable, door-mounted handle mechanism. 

PART 3 - EXECUTION  

3.1 INSTALLATION 

A. Install motor control equipment in accordance with manufacturer’s 

recommendations, the NEC, NEMA and as shown on the drawings. 

B. Furnish and install heater elements in motor starters and to match the 

installed motor characteristics.  Submit a list of all motors listing 

motor nameplate rating and heater element installed. 

C. Motor Data:  Provide neatly-typed label inside each motor starter 

enclosure door identifying motor served, nameplate horsepower, full load 

amperes, code letter, service factor, voltage/phase rating and heater 

element installed. 

D. Install all motor starters/drives in accessible locations.  Where the VA 

determines a starter drive has been installed in an un-accessible 

location, i.e. above ceilings, the contractor shall relocate the 

starter/drive to an accessible location at no cost to the VA. 

E. Examine control diagrams indicated before ordering motor controllers.  

Should conflicting data exist in specifications, drawings and diagrams, 

request corrected data prior to placing orders. 

F. Label device plates with a permanent adhesive label listing panel and 

circuit feeding the wiring device. 

3.2 ADJUSTING 

A. Set field-adjustable overload-relay pickup and trip ranges. 

3.3 ACCEPTANCE CHECKS AND TESTS   

A. Perform in accordance with the manufacturer's recommendations.  Include 

the following visual and mechanical inspections and electrical tests: 

1. Visual and Mechanical Inspection 
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a. Compare equipment nameplate data with specifications and approved 

shop drawings. 

b. Inspect physical, electrical, and mechanical condition. 

c. Clean motor starters/controllers. 

d. Verify overload element ratings are correct for their 

applications. 

e. Verify tightness of accessible bolted electrical connections by 

calibrated torque-wrench method in accordance with manufacturer’s 

published data. 

3.4 FOLLOW-UP VERIFICATION 

 Upon completion of acceptance checks, settings, and tests, the 

Contractor shall show by demonstration in service that the motor 

starters and variable speed motor controllers are in good operating 

condition and properly performing the intended functions.  

- - - E N D - - - 
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SECTION 26 29 21 
DISCONNECT SWITCHES 

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

 This section specifies the furnishing, installation and connection of 

low voltage disconnect switches.  

1.2 RELATED WORK  

A. General electrical requirements and items that is common to more than 

one section of Division 26: Section 26 05 11, REQUIREMENTS FOR 

ELECTRICAL INSTALLATIONS.  

B. Conduits for cables and wiring: Section 26 05 33, RACEWAY AND BOXES FOR 

ELECTRICAL SYSTEMS. 

C. Cables and wiring: Section 26 05 21, LOW-VOLTAGE ELECTRICAL POWER 

CONDUCTORS AND CABLES (600 VOLTS AND BELOW). 

D. Motor rated toggle switches: Section 26 29 11, LOW-VOLTAGE MOTOR 

STARTERS.  

E. Requirements for personnel safety and to provide a low impedance path 

for possible ground faults: Section 26 05 26, GROUNDING AND BONDING FOR 

ELECTRICAL SYSTEMS.  

1.3 SUBMITTALS 

A. Submit in accordance with Section 26 05 11, REQUIREMENTS FOR ELECTRICAL 

INSTALLATIONS. 

B. Shop Drawings: 

1. Include sufficient information, clearly presented to determine 

compliance with drawings and specifications.  

2. Include electrical ratings, dimensions, mounting details, materials, 

enclosure types, fuse type and class.  

3. Show the specific switch and fuse proposed for each specific piece of 

equipment or circuit.  

C. Manuals:  

1. Provide complete maintenance and operating manuals for disconnect 

switches, including technical data sheets, wiring diagrams, and 

information for ordering replacement parts.  Deliver four copies to 

the COTR two weeks prior to final inspection.  

2. Identify terminals on wiring diagrams to facilitate maintenance and 

operation. 

3. Wiring diagrams shall indicate internal wiring and any interlocking. 
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D. Certification: Two weeks prior to final inspection, deliver to the COTR 

four copies of the certification that the equipment has been properly 

installed, adjusted, and tested.  

1.4 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments, addenda, revisions, 

supplements and errata) form a part of this specification to the extent 

referenced. Publications are referenced in the text by the basic 

designation only. 

B. National Electrical Manufacturers Association (NEMA):  

KS l-01.................Enclosed and Miscellaneous Distribution 

Equipment Switches (600 Volts Maximum)  

C. National Fire Protection Association (NFPA):  

70-05...................National Electrical Code (NEC)  

D. Underwriters Laboratories, Inc. (UL):  

98-98...................Enclosed and Dead-Front Switches  

198C-89.................High-Interrupting-Capacity Fuses, Current 

Limiting Types  

198E-94.................Class R Fuses  

977-99..................Fused Power-Circuit Devices  

PART 2 - PRODUCTS  

2.1 LOW VOLTAGE FUSIBLE SWITCHES RATED 600 AMPERES AND LESS  

A. Shall be quick-make, quick-break type in accordance with UL 98, NEMA KS 

1 and NEC. 

B. Shall have a minimum duty rating, NEMA classification General Duty (GD) 

for 208 volts and NEMA classification Heavy Duty (HD) for 277/480 volts. 

C. Shall be horsepower rated.  

D. Shall have the following features:  

1. Switch mechanism shall be the quick-make, quick-break type. 

2. Copper blades, visible in the OFF position. 

3. An arc chute for each pole.  

4. External operating handle shall indicate ON and OFF position and 

shall have lock-open padlocking provisions.  

5. Mechanical interlock shall permit opening of the door only when the 

switch is in the OFF position, defeatable by a special tool to permit 

inspection. 

6. Fuse holders for the sizes and types of fuses specified. 

7. Solid neutral for each switch being installed in a circuit which 

includes a neutral conductor.  

8. Ground Lugs: One for each ground conductor.  
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9. Enclosures: 

a. Shall be the NEMA types shown on the drawings for the switches. 

b. Where the types of switch enclosures are not shown, they shall be 

the NEMA types which are most suitable for the environmental 

conditions where the switches are being installed. Unless 

otherwise indicated on the plans, all outdoor switches shall be 

NEMA 3R.  

c. Shall be finished with manufacturer’s standard gray baked enamel 

paint over pretreated steel (for the type of enclosure required). 

2.2 LOW VOLTAGE UNFUSED SWITCHES RATED 600 AMPERES AND LESS 

 Shall be the same as Low Voltage Fusible Switches Rated 600 Amperes and 

Less, but no fuses. 

2.3 MOTOR RATED TOGGLE SWITCHES 

 Refer to Section 26 29 11, LOW-VOLTAGE MOTOR STARTERS for motor rated 

toggle switches. 

2.4 IDENTIFICATION SIGNS 

A. Install nameplate identification signs on each disconnect switch to 

identify the equipment controlled. 

B. Nameplates shall be laminated black phenolic resin with a white core, 

with engraved lettering, a minimum of 1/4-inch high. Secure nameplates 

with screws. 

PART 3 - EXECUTION 

3.1 INSTALLATION   

A. Install disconnect switches in accordance with the NEC and as shown on 

the drawings. 

B. Fusible disconnect switches shall be furnished complete with fuses. 

C. Label device plates with a permanent adhesive label listing panel and 

circuit feeding the wiring device. 

3.2 SPARE PARTS  

 Two weeks prior to the final inspection, furnish one complete set of 

spare fuses for each fusible disconnect switch installed on the project. 

Deliver the spare fuses to the COTR.  

- - - E N D - - - 
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SECTION 26 32 53 

UNINTERRUPTIBLE POWER SUPPLY 

PART 1 - GENERAL  

1.1 DESCRIPTION 

A. This section specifies the furnishing, installation, and connection of 

the central uninterruptible power supply (UPS).  The UPS system shall 

consist of UPS module, battery system, static bypass transfer switch, 

controls and monitoring.   

1.2 RELATED WORK 

A. Section 13 05 41, SEISMIC RESTRAINT REQUIREMENTS FOR NON-STRUCTURAL 

COMPONENTS: Requirement for Seismic Restraint for Nonstructural 

Components. 

B. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: General 

electrical requirements and items that are common to more than one 

section of Division 26. 

C. Section 26 05 21, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

(600 VOLTS AND BELOW): Cables and Wiring. 

D. Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

for possible fault currents. 

E. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS: Conduct and 

outlet boxes. 

1.3 QUALITY ASSURANCE 

 Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQUIREMENTS 

FOR ELECTRICAL INSTALLATIONS. 

1.4 FACTORY TESTS 

A. Uninterruptible power supplies shall be thoroughly tested at the factory 

to assure that there are no electrical or mechanical defects.   

B. The UPS system shall be factory full-load tested to meet the 

requirements specified using a test battery (not the battery to be 

supplied with the system) with ac input power and with battery power for 

a minimum of 8 hours, with meter readings taken every 30 minutes.   

Should a malfunction occur, the problem shall be corrected and the test 

shall be repeated.  The tests shall encompass all aspects of operation, 

such as module failure, static bypass operation, battery failure, input 

power failure and overload ratings.  



Lebanon VA Medical Center May 18, 2012 
Behavioral Health Complex Issued for Bid 
Lebanon, PA 17042 VA Project No. 595-109 
 Project No. 3468 

 

UNINTERRUPTIBLE POWER SUPPLY 26 32 53-2 

C. Furnish four (4) copies of certified manufacturer's factory test reports 

to the Resident Engineer prior to shipment of the UPS equipment to 

ensure that the UPS equipment has been successfully tested as specified. 

D. Provide IEEE Std 450 battery installation certification. 

E. The Resident Engineer shall have an option to witness factory tests. The 

Resident Engineer shall be notified in writing at least 2 weeks before 

testing. All expenses of the Resident Engineer’s trip to witness the 

testing will be paid by the Government. 

1.5 SUBMITTALS 

A. Submit in accordance with Section 26 05 11, REQUIREMENTS FOR ELECTRICAL 

INSTALLATIONS:  

B. Shop Drawings:   

1. Sufficient information, clearly presented, shall be included to 

determine compliance with drawings and specifications.  

2. Include electrical ratings, dimensions, mounting details, materials, 

required clearances, terminations, weight, wiring and connection 

diagrams, plan, front, side, and rear elevations, accessories, and 

device nameplate data. 

C. Manuals:  

1. Submit, simultaneously with the shop drawings, companion copies of 

complete maintenance and operating manuals including technical data 

sheets, wiring diagrams, and information for ordering replacement 

parts. 

a. Wiring diagrams shall have their terminals identified to 

facilitate installation, maintenance, and operation.  

b. Wiring diagrams shall indicate internal wiring for each item of 

equipment and the interconnection between the items of equipment.  

c. Provide a clear and concise description of operation, which gives, 

in detail, the information required to properly operate the 

equipment.  

d. Approvals will be based on complete submissions of manuals 

together with shop drawings.  

2. Two weeks prior to final inspection, deliver four copies of the final 

updated maintenance and operating manuals to the Resident Engineer.  

a. The manuals shall be updated to include any information 

necessitated by shop drawing approval.  

b. Complete "As Installed" wiring and schematic diagrams shall be 

included which show all items of equipment and their 

interconnecting wiring.  

c. Show all terminal identification.  
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d. Include information for testing, repair, trouble shooting, 

assembly, disassembly, and recommended maintenance intervals.  

e. Provide a replacement parts list with current prices. Include a 

list of recommended spare parts, tools, and instruments for 

testing and maintenance purposes.  

f. Furnish manuals in loose-leaf binder or manufacturer's standard 

binder. 

D. Certifications:  

1. Two weeks prior to final inspection, submit four copies of the 

following to the Resident Engineer:  

a. Certification by the Contractor that the assemblies have been 

properly installed, adjusted and tested. 

b. Certified copies of all of the factory design and production 

tests, field test data sheets and reports for the assemblies.  

1.6 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments, addenda, revisions, 

supplements, and errata), form a part of this specification to the 

extent referenced. Publications are referenced in the text by basic 

designation only. 

B. Institute of Engineering and Electronic Engineers (IEEE):  

C57.110.....(1998; R 2004) Recommended Practice for Establishing 

Transformer Capability When Supplying Nonsinusoidal Load 

Currents 

C62.41.1....(2002) IEEE Guide on the Surges Environment in Low-Voltage 

(1000 V and Less) AC Power Circuits 

C62.41.2....(2002) IEEE Recommended Practice on Characterization of 

Surges in Low-Voltage (1000 V and Less) AC Power Circuits 

Std 450.....(2002; Errata 2004) Recommended Practice for Maintenance, 

Testing, and Replacement of Vented Lead-Acid Batteries for 

Stationary Applications 

Std 485.....(1997; R 2003) Recommended Practice for Sizing Lead-Acid 

Batteries for Stationary Applications 

C. National Electrical Manufacturers Association (NEMA):  

PE 1.......(2003; R 2003) Uninterruptible Power Systems -- Specification 

and Performance Verification 

D. National Fire Protection Association (NFPA):  

70......................National Electrical Code (NEC). 
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1.7 DELIVERY, STORAGE, AND HANDLING 

 Store UPS indoors in clean dry space with uniform temperature to prevent 

condensation.  Protect UPS from exposure to dirt, fumes, water, 

corrosive substances, and physical damage. 

PART 2 - PRODUCTS  

2.1 RATINGS 

A. System Capacity:  Unless stated otherwise, the parameters listed are 

under full output load at 0.8 power factor, with batteries fully charged 

and floating on the dc bus and with nominal input voltage.  Overall   

15kVA, 12kW, non-redundant, at 40 degrees C. 

B. Battery Capacity:  Discharge time to end voltage: 15 minutes, at 25 

degrees C 77 degrees F.  Battery shall be capable of delivering 125 

percent of full rated UPS load at initial start-up. 

C. Static Switch:   //  // amperes, //  // amperes symmetrical interrupting 

capacity. 

D. System Bus Bracing:  Braced for 30,000 amperes symmetrical interrupting 

capacity. 

E. AC Input 

1. Nominal Voltage: 208 volts, three-phase, 4 wires plus ground, 60 Hz. 

2. AC Input Voltage Window: +15%, -20% of nominal (while providing 

nominal charging to the battery system). 

3. Short Circuit Withstand Rating: 30,000 symmetrical amperes. 

4. Maximum Frequency Range: 40 to 70 Hz. 

5. Input Power Factor: 

a. 0.98 for loads greater than 50%. 

b. 0.95 for loads greater than 15%. 

6. Input Current Distortion With No Additional Filters: Less than 5% at 

100% load. 

7. Soft-Start: Shall be linear from 0% to 100% input current and shall 

not exhibit inrush.  This shall take place over a 15 second time 

period when transferring from battery operation to mains operation. 

F. AC Output 

1. AC Output Nominal Output: 208/120 volts, three-phase, 4 wires plus 

ground, 60 Hz. 

2. AC Output Voltage Regulation: ±1% for 100% linear or non-linear load. 

3. Voltage Transient Response: ±5% maximum for 100% linear load step. 

4. Voltage Transient Recovery: Within less than 60 milliseconds. 

5. Output Voltage Harmonic Distortion: 

a. Less than 1.5% THDU maximum for a 100% linear load. 
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b. Less than 3.5% THDU maximum for a 100% non-linear load. 

6. Phase Angle Displacement: 

a. 120 degrees ±0.1 degree for balanced load. 

b. 120 degrees ±0.1 degree for 50% imbalanced load. 

c. 120 degrees ±0.3 degrees for 100% imbalanced load.  

7. Overload Rating: 

a. Normal Operation: 

1) 150% for 1 minute. 

2) 125% for 10 minutes.  

3) 100% continuous. 

b. Bypass Operation: 

1) 110% continuous. 

2) 800% for 500 milliseconds. 

8. System AC-AC Efficiency: Greater than 93% at full load with 208 volt 

supply. 

9. Output Power Factor Rating: 0.8 at full load. 

10. Slew Rate: 0.25 to 1 Hz/second. 

2.2 UPS 

A. Basis of Design: Product specified is “MGE Galaxy 3500” as manufactured 

by APC by Schneider Electric. Items specified are to establish a 

standard of quality for design, function, materials, and appearance. 

Equivalent products by other manufacturers are acceptable. The Engineer 

will be the sole judge of the basis of what is equivalent. 

B. General Description:  UPS module shall consist of a rectifier/charger 

unit and a 3-phase inverter MODULE unit with their associated 

synchronizing equipment, protective devices and accessories as required 

for operation. 

C. Modes of operation: 

1. Normal: The input converter and output inverter shall operate in an 

on-line manner to continuously regulate power to the critical load. 

The input and output converters shall be capable of full battery 

recharge while simultaneously providing regulated power to the load 

for all line and load conditions within the range of the UPS 

specifications. 

2. Battery: Upon failure of the AC input source, the critical load shall 

continue being supplied by the output inverter, which shall derive 

its power from the battery system. There shall be no interruption in 

power to the critical load during both transfers to battery operation 

and retransfers from battery to normal operation. 
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3. Recharge: Upon restoration of the AC input source, the UPS shall 

simultaneously recharge the battery and provide regulated power to 

the critical load. 

4. Static Bypass: The static bypass shall be used to provide transfer of 

critical load from the inverter output to the bypass source. This 

transfer, along with its retransfer, shall take place with no power 

interruption to the critical load. In the event of an emergency, this 

transfer shall be an automatic function. The UPS shall be able to 

recharge the batteries while supplying full power to the load via the 

static bypass switch. 

5. Internal Mechanical Bypass: As a standard feature, the UPS shall be 

equipped with an internal, make-before-break, bypass switch. This 

switch shall mechanically bypass the UPS for times where maintenance 

is required. 

D. Input power converter shall adhere to the following: 

1. General: The input power converters of the system shall constantly 

control the power imported from the mains input of the system, to 

provide the necessary UPS power for precise regulation of the DC bus 

voltage, battery charging, and main inverter regulated output power. 

2. Input Current Total Harmonic Distortion: The input current THDI shall 

be held to 5% or less at full system load, while providing 

conditioned power to the critical load bus, and charging the 

batteries under steady-state operating conditions. This shall be true 

while supporting loads of both a linear or non-linear type. This 

shall be accomplished with no additional filters, magnetic devices, 

or other components. 

3. Soft-Start Operation: As a standard feature, the UPS shall contain 

soft-start functionality, capable of limiting the input current from 

0% to 100% of the nominal input over a default 15 second period, when 

returning to the AC utility source from battery operation. The change 

in current over the change in time shall take place in a linear 

manner throughout the entire operation (di/dt = constant). 

4. Magnetization Inrush Current: The UPS shall exhibit 0 inrush current 

as a standard product. 

5. Input Current Limit: The system input current limit, shall be 

designed to provide 100% load while fully charging the batteries at 

10% of the system rating. The system shall be capable of this with up 

to a +15%, -20% variation of the nominal input voltage. 
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6. Charging: 

a. The battery charging shall keep the DC bus float voltage of ±220 

volts, ±1%. 

b. The battery charging circuit shall contain a temperature 

compensation circuit, which shall regulate the battery charging to 

optimize battery life. 

c. The battery charging circuit shall remain active when in static 

bypass and in normal operation. 

d. The UPS shall be capable of limiting the energy sourced from the 

mains for purposes of battery charging. As a default setting, the 

battery charge energy shall be set to 100% of its nominal value. 

When signaled by a dry contact, (such as from an emergency 

generator) the UPS shall be capable of limiting the battery charge 

energy taken from the mains. This shall take place in Owner-

selectable increments of 75%, 50%, 25%, 10% and 0% of the nominal 

charge power. The selection shall be made from the UPS front panel 

display/control unit. 

7. Back-Feed Protection: The logic-controlled input contactor shall 

provide the back-feed protection required by UL 1778. 

E. Output inverter shall adhere to the following: 

1. General: The UPS output inverter shall constantly recreate the UPS 

output voltage waveform by converting the DC bus voltage to AC 

voltage through a set of IGBT driven power converters. In both normal 

operation and battery operation, the output inverters shall create an 

output voltage independent of the mains input voltage. Input voltage 

anomalies such as brown-outs, spikes, surges, sags, and outages, 

shall not affect the amplitude or sinusoidal nature of the recreated 

output voltage sine wave of the output inverters. 

2. Overload Capability: Steady-state overload conditions, of up to 150% 

of system capacity, shall be sustained by the inverter for 60 seconds 

in normal and battery operation. Overloads of 125% shall be 

sustainable by the inverter for up to 10 minutes. Should overloads 

persist past the outlined time limitation; the critical load shall be 

switched to the automatic static bypass output of the UPS. 

3. Output Contactor: The output inverter shall be provided with an 

output mechanical contactor to provide physical isolation of the 

inverter from the critical bus. With this feature a failed inverter 

shall be removed from the critical bus. 
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4. Battery Protection: The inverter shall be provided with monitoring 

and control circuits to limit the level of discharge on the battery 

system. 

2.3 STATIC BYPASS 

A. General: As part of the UPS, a system static bypass switch shall be 

provided. The system static bypass shall provide no break transfer of 

the critical load from the inverter output to the static bypass input 

source during times where maintenance is required, or the inverter 

cannot support the critical bus. Such times may be due to prolonged or 

severe overloads, or UPS failure. 

B. Design: The design of the static switch power path shall consist of 

silicon controlled rectifiers (SCR) with a continuous duty rating of 

110% of the UPS output rating. 

C. Automatic Transfers: An automatic transfer of load to static bypass 

shall take place whenever the load on the critical bus exceeds the 

overload rating of the UPS. Automatic transfers of the critical load 

from static bypass back to normal operation shall take place when the 

overload condition is removed from the critical bus output of the 

system. Automatic transfers of load to static bypass shall also take 

place if for any reason the UPS cannot support the critical bus. 

D. Manual Transfers: Manually initiated transfers to and from static bypass 

shall be initiated through the UPS display interface. 

E. Overloads: The static bypass shall be rated and capable of handling 

overloads equal to or less than 110% of the rated system output 

continuously. For instantaneous overloads caused by inrush current from 

magnetic devices, or short circuit conditions, the static bypass shall 

be capable of sustaining overloads of 800% of system capacity for 

periods of up to 500 milliseconds. 

F. System Protection: As a requirement of UL 1778, back-feed protection in 

the static bypass circuit shall also be incorporated in the system 

design. To achieve back-feed protection, a mechanical contactor in 

series with the bypass SCR(s) shall be controlled by the UPS/static 

switch, to open immediately upon sensing a condition where back-feeding 

of the static switch by any source connected to the critical output bus 

of the system is occurring. One such condition could be a result of a 

shorted SCR. 

G. Dual Feed: For purposes of increased reliability, the static bypass 

shall be capable of being fed from a separate feed from the input power 

converter. 
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2.4 INTERNAL MECHANICAL BYPASS 

A. General:  An internal, make-before-break, maintenance bypass switch 

shall be provided as an integral part of the UPS and located within the 

UPS module.  The maintenance bypass switch shall provide the capability 

to continuously support the critical load from the bypass ac power 

source while the UPS is isolated for maintenance.  The maintenance 

bypass switch shall be housed in an isolated compartment inside the UPS 

cabinet.  Switch shall contain a maintenance bypass protective device 

and a module isolation protective device. 

B. Load Transfer:  The maintenance bypass switch shall provide the 

capability of transferring the critical load from the UPS static bypass 

transfer switch to maintenance bypass and then back to the UPS static 

bypass transfer switch with no interruption to the critical load. 

2.5 DISPLAY AND CONTROLS 

A. Display Unit: A microprocessor-controlled display unit shall be located 

on the front of the system. The display shall consist of an 

alphanumeric display with backlight, an alarm LED, and a keypad 

consisting of pushbutton switches. 

B. Metered Data: The following metered data shall be available on the 

alphanumeric display: 

1. Year, month, day, hour, minute, second of occurring events. 

2. Source input voltage. 

3. Output AC voltage. 

4. Output AC current. 

5. Input frequency. 

6. Battery voltage. 

7. Highest internal battery temperature. 

C. Event Log: The display unit shall allow the Owner to display a time and 

date stamped log for the 64 most recent status and alarm events. 

D. Alarms: The display unit shall allow the Owner to display a log of all 

active alarms. The following minimum set of alarm conditions shall be 

available: 

1. Static bypass switch on. 

2. EPO active. 

3. Mechanical bypass activated. 

4. External bypass switch (Q3) activated. 

5. Battery discharged. 

6. Return from low battery. 

7. Low battery. 

8. Load not powered from UPS. 
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9. UPS in bypass. 

10. Runtime calibration aborted. 

11. Runtime calibration started. 

12. Runtime calibration complete. 

13. Battery self-test aborted. 

14. Battery self-test started. 

15. Battery self-test completed. 

16. Number of battery modules decreased. 

17. Number of battery modules increased. 

18. Fan fault. 

19. SBS fault. 

20. System not in sync. 

21. Bypass not available, frequency/voltage out of range. 

22. Mains voltage/frequency out of range. 

23. Site wiring fault. 

24. Low battery voltage shut down. 

25. XR battery breaker or fuse open. 

26. Defective battery detected. 

27. Runtime is below alarm threshold. 

28. Load is above alarm threshold. 

29. Battery over-voltage warning. 

30. Battery over-temperature warning. 

31. Emergency power supply fault. 

32. Output overloaded. 

E. Controls: The following controls or programming functions shall be 

accomplished by use of the display unit. Pushbutton membrane switches 

shall facilitate these operations. 

1. Silence audible alarm. 

2. Set the alphanumeric display language. 

3. Display or set the date and time. 

4. Enable or disable the automatic restart feature. 

5. Transfer critical load to and from static bypass. 

6. Test battery condition on demand. 

7. Set intervals for automatic battery tests. 

8. Adjust set points for different alarms. 

9. Program the parameters for remote shutdown. 
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F. Front Panel Interface: The following shall make up the UPS front panel 

user interface. 

1. Indicating LED’s: 

a. Load On: When green, this LED shall indicate the load is being 

supported by the UPS output. 

b. On Battery: When yellow, this LED shall indicate the UPS is 

running from battery power. 

c. Bypass: When yellow, this LED shall indicate the load is being 

supported by static bypass/mechanical bypass. 

d. Fault: When red, this LED shall indicate there is a fault 

condition present in the UPS. 

2. Pushbutton User Controls: 

a. Up arrow. 

b. Down arrow. 

c. Help key. 

d. Escape key.  

e. Enter key. 

G. Communication Interface: For purposes of remote communications with the 

UPS the following shall be available and contained within the UPS on a 

removable, hot-swappable smart-slot interface card: 

1. RJ-45 interface port for remote communications with a network via web 

browser or SNMP, or APC InfraStruXure Manager. 

2. Environmental monitoring feature, capable of locally monitoring 

temperature and humidity as well as one additional generic set of 

Owner-determined dry contacts capable of taking an input signal from 

a third party on/off signal, such as water detection, smoke 

detection, motion, or fire detection. 

2.9 BATTERY SYSTEM 

A. General:  A storage battery with sufficient ampere-hour rating to 

maintain UPS output at full capacity for the specified duration shall be 

provided for each UPS module.  The cells shall be provided with flame 

arrestor vents, intercell connectors and cables, cell-lifting straps, 

cell-numbering sets, and terminal grease.  Intercell connectors shall be 

sized to maintain terminal voltage within voltage window limits when 

supplying full load under power failure conditions. Cell and connector 

hardware shall be stainless steel of a type capable of resisting 

corrosion from the electrolyte used.  The UPS battery shall be of 

modular construction made up of Owner-replaceable, hot swappable, fused, 

battery modules. 
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B. Battery Ratings 

1. Type: lead calcium. 

2. Specific gravity when fully charged: 1.215. 

3. End voltage 1.6-1.75 volts per cell. 

4. Float voltage: 2.17 to 2.26 volts per cell. 

5. Equalizing voltage: 2.33 to 2.38 volts per cell. 

C. Battery Construction:  The battery shall be of the valve-regulated, 

sealed, non-gassing, recombinant type. 

D. Battery Cabinet:  The battery pack assembly shall be furnished in a 

battery cabinet matching the UPS cabinet. The battery cabinet shall be 

designed to allow for checking the torque on the connections in the 

battery system. The battery cabinet shall be provided with smoke and 

high temperature alarms. 

E. Battery Disconnect:  Each battery pack assembly shall have a fused 

disconnect switch provided in a NEMA 1 enclosure. Switch shall be rated 

600 V dc, 60 amperes, 3-pole with interrupting rating as required by 

system capacity, and shall have an external operator that is lockable in 

the "off" position. 

F. Each battery module shall be monitored to determine the highest battery 

unit temperature for use by the UPS battery diagnostic, and temperature 

compensated charger circuitry.  Monitoring information shall be 

accessible via front panel display unit. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. The UPS system shall be set in place, wired and connected in accordance 

with the approved shop drawings and manufacturer's instructions. 

3.2 ACCEPTANCE CHECKS AND TESTS  

A. A manufacturer's representative shall supervise the installation, 

adjustment and testing of the equipment.  The field tests shall be 

witnessed by the Government. 

1. Field Tests:  As a minimum, the startup and field test procedures 

shall include the following: 

a. Compare equipment nameplate data with specifications and approved 

shop drawings. 

b. Ensure that shipping members have been removed. 

c. Inspect physical, electrical, and mechanical condition. 

d. Clean the UPS. 

e. Attach a phase rotation meter to the UPS input, output and  bypass 

buses, and observe proper phase sequences. 

f. Torque test bus and battery connections at shipping splits. 
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g. Check each electrical bus for proper phasing and identification. 

h. Check and test selector switches and meters for proper operation. 

i. Check doors for proper alignment and operation. 

j. Check and test each protective device for proper mechanical and 

electrical operation. 

k. Verify protective device overcurrent trip settings against 

approved coordination study. 

l. Verify the correct operation of all sensing devices, alarms, and 

indicating devices. 

m. Perform manufacturer’s onsite field test procedures. 

2. Load Test:  The installed system shall be load tested for a 

continuous 24 hour period by means of resistive load banks, provided 

by equipment manufacturer. The system shall be continuously tested at 

1/2 load for 8 hours, 3/4 load for 8 hours and full load for 8 hours.  

Instrument readings shall be recorded every half hour for the 

following: 

a. Input voltage and current (all three phases, for each module). 

b. Input and output frequency. 

c. Battery voltage for each module. 

d. Output voltage and current (all three phases, for each module). 

e. Output kilowatts for each module. 

f. Output voltage and current (all three phases). 

g. Output kilowatts. 

B. Full Load Burn In Test: The installed system shall undergo an additional 

full load burn-in period of 24 continuous hours. If a failure occurs 

during the burn-in period, the tests shall be repeated. Instrument 

readings shall be recorded every half hour as above. During the burn-in 

period, the following tests shall be performed: 

1. With the UPS carrying maximum continuous design load and supplied 

from the normal source, switch 100 percent load on and off a minimum 

of five times within the burn-in period. 

2. With the UPS carrying maximum continuous design load and supplied 

from the emergency source, repeat the switching operations described. 

Also, verify that the UPS module rectifier charger unit(s) go into 

the second-step current limit mode. 

3. With the UPS carrying maximum continuous design load and operating on 

battery power, repeat the switching operations described above. 

4. Continue operation on battery power for 1 minute, then restore normal 

power. 
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C. Battery Discharge Test: With the battery fully charged, the system shall 

undergo a complete battery discharge test to full depletion and a 

recharge to nominal conditions.  Instrument readings shall be recorded 

every minute during discharge for the following: 

1. Battery voltage and current for each module. 

2. Output voltage and current(all three phases) for each module. 

3. Output kilowatts for each module. 

4. Output voltage and current (all three phases - system output). 

5. Output kilowatts (system output). 

6. Output frequency. 

3.3 POSTING FRAMED DATA AND INSTRUCTIONS 

 Framed data and instructions containing wiring and control diagrams 

under acrylic glass shall be posted where directed. Condensed operating 

instructions, prepared in typed form, shall be framed as specified above 

and posted beside the diagrams. The framed instructions shall be posted 

before acceptance testing of the system. 

3.4 FOLLOW-UP VERIFICATION 

 Upon completion of acceptance checks, settings, and tests, the 

Contractor shall show by demonstration in service that the central 

uninterruptible power supply is in good operating condition and properly 

performing the intended function.   

3.5  INSTRUCTION 

 A field training course shall be provided by a certified factory-trained 

technician for designated Government personnel. Training shall be 

provided for a total period of 8 hours of normal working time and shall 

start after the system is functionally complete but prior to final 

acceptance test. Field training shall cover the items contained in the 

operating and maintenance manuals. 

- - - E N D - - - 
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SECTION 26 32 54 

CENTRALIZED EMERGENCY LIGHTING INVERTER 

PART 1 - GENERAL  

1.1 DESCRIPTION 

A. This specification defines the electrical and mechanical 

characteristics and requirements for an uninterruptible stored 

emergency power supply system. The system as specified herein includes 

all the components required to deliver reliable, high quality 

uninterruptible power for emergency illumination and related life 

safety equipment. The system shall incorporate an on-line, dual 

conversion,  microprocessor controlled, high frequency, IGBT PWM 

rectifier/charger and inverter, high speed automatic bypass transfer 

device, battery charging system, energy storage battery platform, a 

local display monitor and diagnostic panel, and all the related 

hardware components and software to facilitate a functional centralized 

system. The emergency power supply system shall provide immunity from 

all line disturbances and power interruptions. The system shall include 

an uninterrupted, normally on output power section and provisions to 

include a normally off standby output power section, thus enabling 

compatibility with emergency lighting fixtures operating in normally on 

and standby mode(s). A self-diagnostic monitoring alarm system shall 

continuously advise of system status and battery condition. 

1.2 RELATED WORK 

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: General 

electrical requirements and items that are common to more than one 

section of Division 26. 

B. Section 26 05 21, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

(600 VOLTS AND BELOW): Cables and Wiring. 

C. Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

for possible fault currents. 

D. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS: Conduct and 

outlet boxes. 

1.3 QUALITY ASSURANCE 

 Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQUIREMENTS 

FOR ELECTRICAL INSTALLATIONS. 
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1.4 FACTORY TESTS 

A. Emergency lighting inverter power supplies (ELIPS) shall be thoroughly 

tested at the factory to assure that there are no electrical or 

mechanical defects.   

B. The ELIPS system shall be factory full-load tested to meet the 

requirements specified using a test battery (not the battery to be 

supplied with the system) with ac input power and with battery power 

for a minimum of 8 hours, with meter readings taken every 30 minutes.   

Should a malfunction occur, the problem shall be corrected and the test 

shall be repeated.  The tests shall encompass all aspects of operation, 

such as module failure, static bypass operation, battery failure, input 

power failure and overload ratings.  

C. Furnish four (4) copies of certified manufacturer's factory test 

reports to the Resident Engineer prior to shipment of the UPS equipment 

to ensure that the UPS equipment has been successfully tested as 

specified. 

D. Provide IEEE Std 450 battery installation certification. 

1.5 SUBMITTALS 

A. Submit in accordance with Section 26 05 11, REQUIREMENTS FOR ELECTRICAL 

INSTALLATIONS:  

B. Shop Drawings:   

1. Sufficient information, clearly presented, shall be included to 

determine compliance with drawings and specifications.  

2. Include electrical ratings, dimensions, mounting details, materials, 

required clearances, terminations, weight, wiring and connection 

diagrams, plan, front, side, and rear elevations, accessories, and 

device nameplate data. 

C. Manuals:  

1. Submit, simultaneously with the shop drawings, companion copies of 

complete maintenance and operating manuals including technical data 

sheets, wiring diagrams, and information for ordering replacement 

parts. 

a. Wiring diagrams shall have their terminals identified to 

facilitate installation, maintenance, and operation.  

b. Wiring diagrams shall indicate internal wiring for each item of 

equipment and the interconnection between the items of equipment.  
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c. Provide a clear and concise description of operation, which 

gives, in detail, the information required to properly operate 

the equipment.  

d. Approvals will be based on complete submissions of manuals 

together with shop drawings.  

2. Two weeks prior to final inspection, deliver four copies of the 

final updated maintenance and operating manuals to the Resident 

Engineer.  

a. The manuals shall be updated to include any information 

necessitated by shop drawing approval.  

b. Complete "As Installed" wiring and schematic diagrams shall be 

included which show all items of equipment and their 

interconnecting wiring.  

c. Show all terminal identification.  

d. Include information for testing, repair, trouble shooting, 

assembly, disassembly, and recommended maintenance intervals.  

e. Provide a replacement parts list with current prices. Include a 

list of recommended spare parts, tools, and instruments for 

testing and maintenance purposes.  

f. Furnish manuals in loose-leaf binder or manufacturer's standard 

binder. 

D. Certifications:  

1. Two weeks prior to final inspection, submit four copies of the 

following to the Resident Engineer:  

a. Certification by the Contractor that the assemblies have been 

properly installed, adjusted and tested. 

b. Certified copies of all of the factory design and production 

tests, field test data sheets and reports for the assemblies.  

1.6 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments, addenda, revisions, 

supplements, and errata), form a part of this specification to the 

extent referenced. Publications are referenced in the text by basic 

designation only. 

B. Institute of Engineering and Electronic Engineers (IEEE):  

C57.110.....(1998; R 2004) Recommended Practice for Establishing 

Transformer Capability When Supplying Nonsinusoidal Load 

Currents 
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C62.41.1....(2002) IEEE Guide on the Surges Environment in Low-Voltage 

(1000 V and Less) AC Power Circuits 

C62.41.2....(2002) IEEE Recommended Practice on Characterization of 

Surges in Low-Voltage (1000 V and Less) AC Power Circuits 

Std 450.....(2002; Errata 2004) Recommended Practice for Maintenance, 

Testing, and Replacement of Vented Lead-Acid Batteries for 

Stationary Applications 

Std 485.....(1997; R 2003) Recommended Practice for Sizing Lead-Acid 

Batteries for Stationary Applications 

C. National Electrical Manufacturers Association (NEMA):  

PE 1.......(2003; R 2003) Uninterruptible Power Systems -- 

Specification and Performance Verification 

D. National Fire Protection Association (NFPA):  

70-02...................National Electrical Code (NEC). 

E. Underwriter's Laboratory (UL): 

 924 - Listed UL Standards UL 924 Emergency Lighting Equipment with 90 

minutes,  UL 1778 UPS Equipment and C-UL listing to CSA C22.2, 

No. 107.1-M01 Canadian Standards for UPS Equipment. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Store Inverter indoors in clean dry space with uniform temperature to 

prevent condensation.  Protect inverter from exposure to dirt, fumes, 

water, corrosive substances, and physical damage. 

PART 2 - PRODUCTS  

2.1 EMERGENCY LIGHTING INVERTER POWER SUPPLY 

A. The system shall be designed and manufactured to assure maximum 

reliability, serviceability and performance. The system shall include 

one main control module for rapid service or replacement. The local 

display monitor shall be mounted on the front of the system for easy 

observation of system status and battery condition. The system is to be 

furnished with an internally located AC input circuit breaker and 

output circuit breaker. The battery and DC conductors shall be DC fuse 

protected. All conductors and transformer windings shall be copper 

constructed. Cabinets are floor mountable, constructed of  steel, front 

accessible through a hinged,  key lockable door and shall be NEMA 1 

rated for indoor use. Cabinet dimensions shall not exceed 36”W x 24”D x 

80”H. 
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1. Systems shall operate in accordance with requirements as specified 

herein to support any combination of fluorescent ballast fixtures, 

incandescent lamps, electronic and high power factor fluorescent 

ballasts, HID fixtures or other approved loads up to the rating of 

the system. “Normally on” AC output bus shall be 100% rated and 

limited only by the system maximum KW output rating.  

2. Normal Operation: The load shall be supplied with regulated power 

derived from the normal AC power input terminals through the 

rectifier charger and inverter. The rectifier charger shall be fully 

rated to charge the batteries and supply sufficient DC energy for 

the inverter when under full load. The battery shall be connected in 

parallel with the rectifier charger output. 

3. Uninterrupted Emergency Operation: Upon the failure or unacceptable 

deviation of commercial AC power, energy shall be supplied by the 

battery through the inverter and continue to supply power to the 

load without switching loss or disturbance. When power is restored 

at the AC input terminals of the system, the rectifier charger shall 

continue to supply power to the load through the inverter and 

simultaneously recharge the batteries. There shall be no break or 

interruption of power to the load upon failure or restoration of the 

commercial AC power. 

4. Automatic Bypass Operation: The system shall include an automatic 

bypass switch for fault clearing, instantaneous overload conditions 

and/or to connect the load to the normal utility source in the event 

of a system rectifier charger or inverter failure.  

5. Secure Bypass Switch: The system shall include an integral, secure, 

make-before-break bypass switch accessible via the front of the 

inverter enclosure through a hinged, key lockable door. The secure 

bypass switch shall incorporate a push-to-turn function.   Pushing 

the bypass switch shall invoke the inverter’s static bypass and 

indicate that it is safe to turn the switch to the bypass mode. The 

secure bypass switch shall provide complete isolation of the 

inverter output terminals from external circuits. When the load is 

supplied from the utility through the secure bypass switch, the AC 

supply terminals shall remain energized to permit operational 

checking of the inverter, but the inverter output shall remain 

isolated from the load.  



Lebanon VA Medical Center May 18, 2012 
Behavioral Health Complex Issued for Bid 
Lebanon, PA 17042 VA Project No. 595-109 
 Project No. 3468 

 

CENTRALIZED EMERGENCY LIGHTING INVERTER 26 32 54 - 6 

6. System Power Output Capability: The stored emergency power supply 

system output power rating shall be 5000 watts. 

7. Battery Time Reserve Capacity: Battery shall be capable of producing 

emergency power for 90 minutes at full rated watts. 

8. Reliability: MTBF 100,000 hours. MTTR, 1 Hour.  

B. Input Specifications 

1. Input Voltage:  120 VAC. 

2. Input Voltage Operating Range:  +12% to -15% at full load without 

battery usage.  

3. Extended Range: The unit shall incorporate the use of variable range 

logic in conjunction with the load percentage to extend the input 

range up to +12% to -30% without battery usage while maintaining a 

regulated, usable output voltage. 

4. Frequency Range:  57.5 Hz to 62.5 Hz. 

5. Power Factor:  Self correcting to >0.97 (approaching unity). 

6. Input Current Harmonics:  <5% THD (total harmonic distortion). 

C. Output Specifications 

1. Output Voltage: 120 VAC. 

2. Sine Wave Voltage:  Maximum 3% harmonic distortion under linear 

load. 

3. Frequency: 60 hertz + 0.5% under full load while in the battery 

operation mode. 

4. Harmonic Attenuation: Reflected load generated harmonics shall be 

attenuated at the input. 

5. Voltage Regulation: +/-2%. 

6. Output Power Rating: KVA at 1.0 power factor (unity). KVA = KW 

D. Battery Specifications 

1. Battery time: 90 Minutes at full rated kilowatt output capability, 

UL 924 Compliant.  

2. Battery Type:  Integral, valve regulated, sealed lead calcium, 

maintenance free. 

3. Charger:  4 stage, temperature compensated, 700 watts, 1% ripple 

filtered. 

4. Recharge Time:  24hrs, UL 924, NFPA 101 compliant. 

5. Bus Voltage:  120 VDC.  
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E. Performance Specifications 

1. Overload Rating: 125% for 2 minutes, 150% for 30 seconds, 200% for 

15 cycles when fed from AC power source. 

2. On Battery Overload Rating: 125% for 30 cycles, 150% for 3 cycles. 

3. Voltage Regulation: The output voltage shall be regulated to within 

+2% during input voltage changes from +12% to – 15% with reference 

to nominal, and when the output is loaded from no load to full rated 

load. 

4. Common Mode (isolation transformer units only):  120 dB (106 : 1 

ground noise attenuation). 

5. Transverse Mode (isolation transformer units only):  70 dB (3160 : 1 

line noise attenuation). 

6. Reactive Power Correction:  Load at .6 pf corrected to > 0.97 at 

input (automatically correcting). 

7. Efficiency: 86% typical under full rated load. 

8. Reliability: 100,000 hours MTBF. 

F. Environmental Specifications 

1. Operating Temperature:  0°C (32°F) to 40°C (104°F). 

2. Storage Temperature:  -20°C to 50°C 

3. Relative Humidity:  95% non-condensing. 

4. Elevation:  5,000 feet, 1,500 meters without de-rating. 

5. Weight and Cabinet Sizes: 1459 lbs. – 36"W x 24"D x 80"H. 

6. Audible Noise Level: Not greater than 50 dba at 1 meter. 

7. Enclosure: NEMA 1 

G. Display Monitor and Diagnostics 

1. Display Panel – Systems shall include a local, front mounted, 

sealed, LED display panel to indicate system status and battery 

condition. Display shall include provisions to automatically monitor 

inverter input voltage normal, inverter input voltage high, inverter 

input voltage low,  inverter on bypass, % load, battery in use,  

battery full, battery low and check battery. 

2. Audible Alarm – The display panel shall include an audible alarm 

with alarm silence for system on battery, low battery, check 

battery, over temperature warning, system fault, inverter 

overloaded. 
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3. Control Functions –  Push button for inverter on, fail safe dual 

push buttons for inverter off, alarm silence push button and push 

button for system battery testing. 

4. Communications Port (RS232) – Include communications port for remote 

monitoring access to electrical measurements, system set point 

programming and system log. 

5. Electrical Measurements (RS232) – Electrical measurements shall 

include: Input voltage L1-neutral, Input voltage L2- neutral, Input 

voltage L1-L2, output voltage L1-neutral, output voltage L2-neutral, 

output voltage L1-L2, output current (amps) L1-neutral, output 

current (amps) L2-neutral, output watts L1- neutral, output watts 

L2-neutral, output watts L1-L2, output volt amperes L1-neutral, 

output volt amperes L2-neutral, output volt amperes L1-L2, % load 

L1-neutral, % load L2-neutral, battery voltage, DC charging current 

and output frequency. 

6. System Set Points (RS232) – Include provision to program the 

following: The percentage point at which the display panel indicates 

the low battery alarm, sag point at which battery usage is to occur, 

surge point at which battery usage is to occur, and points at which 

automatic battery tests are to be performed (7 day intervals, 30 day 

intervals, or 90 day intervals). 

7. System Log (RS232) – System shall include provision to log power 

outages with date and time, and system overloads with date and time. 

8. Automatic Self-Testing – System shall provide a  5 minute  automatic 

battery test programmable for every 7, 30, or 90 days in compliance 

with NFPA 101. 

9. Manual Battery Testing – System shall provide a push to test feature 

in the event that a manual battery test is required. 

H. Relay Communications Interface 

1. Status / Alarm relay interface normally open contacts shall be 

provided for optional remote annunciator panel or automatic message 

dialer. Include potential free, 120vac @ 0.5amps, contacts for 

inverter on battery, low battery warning, general alarm, and system 

on bypass. 
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I. Accessories 

1. Include automatic message dialer for telephone messaging to inform 

maintenance personnel of system alarm conditions for system on 

emergency battery power, low battery warning, or general alarm. 

2. Include remote annunciator panel for remote status indication of 

system alarm conditions for system on emergency battery power, low 

battery warning, general alarm, and on static bypass. The 

annunciator panel shall be provided with an interface cable of 200 

feet to connect to the inverter communication port.  

3. Include network device SNMP / MODBUS TCP & RS485 / Ethernet  TCP/IP 

adapter for network communication of inverter system status and 

electrical measurement data. 

4. Include (quantity) pre-installed, 20 amp output circuit breakers for 

use with normally ON AC output bus. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. The ELIPS system shall be set in place, wired and connected in 

accordance with the approved shop drawings and manufacturer's 

instructions. 

3.2 ACCEPTANCE CHECKS AND TESTS  

A. A manufacturer's representative shall supervise the installation, 

adjustment and testing of the equipment.  The field tests shall be 

witnessed by the Government. 

1. Field Tests:  As a minimum, the startup and field test procedures 

shall include the following: 

a. Compare equipment nameplate data with specifications and approved 

shop drawings. 

b. Ensure that shipping members have been removed. 

c. Inspect physical, electrical, and mechanical condition. 

d. Clean the ELIPS. 

e. Attach a phase rotation meter to the UPS input, output an bypass 

buses, and observe proper phase sequences. 

f. Torque test bus and battery connections at shipping splits. 

g. Check each electrical bus for proper phasing and identification. 

h. Check and test selector switches and meters for proper operation. 

i. Check doors for proper alignment and operation. 
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j. Check and test each protective device for proper mechanical and 

electrical operation. 

k. Verify protective device overcurrent trip settings against 

approved coordination study. 

l. Verify the correct operation of all sensing devices, alarms, and 

indicating devices. 

m. Perform manufacturer’s onsite field test procedures. 

2. Load Test:  The installed system shall be load tested for a 

continuous 24 hour period by means of resistive load banks, provided 

by equipment manufacturer. The system shall be continuously tested 

at 1/2 load for 8 hours, 3/4 load for 8 hours and full load for 8 

hours.  Instrument readings shall be recorded every half hour for 

the following: 

1. Input voltage and current (all three phases, for each module). 

2. Input and output frequency. 

3. Battery voltage for each module. 

4. Output voltage and current (all three phases, for each module). 

5. Output kilowatts for each module. 

6. Output voltage and current (all three phases). 

7. Output kilowatts. 

B. Full Load Burn In Test: 

 The installed system shall undergo an additional full load burn-in 

period of 24 continuous hours. If a failure occurs during the burn-in 

period, the tests shall be repeated. Instrument readings shall be 

recorded every half hour as above. During the burn-in period, the 

following tests shall be performed: 

1. With the ELIPS carrying maximum continuous design load and supplied 

from the normal source, switch 100 percent load on and off a minimum 

of five times within the burn-in period. 

2. With the ELIPS carrying maximum continuous design load and operating 

on battery power, repeat the switching operations described above. 

3. Continue operation on battery power for 1 minute, then restore 

normal power. 

C. Battery Discharge Test: 
 With the battery fully charged, the system shall undergo a complete 

battery discharge test to full depletion and a recharge to nominal 
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conditions.  Instrument readings shall be recorded every minute during 

discharge for the following: 

1. Battery voltage and current for each module. 

2. Output voltage and current(all three phases) for each module. 

3. Output kilowatts for each module. 

4. Output voltage and current (all three phases - system output). 

5. Output kilowatts (system output). 

6. Output frequency. 

3.3 POSTING FRAMED DATA AND INSTRUCTIONS 

 Framed data and instructions containing wiring and control diagrams 

under acrylic glass shall be posted where directed. Condensed operating 

instructions, prepared in typed form, shall be framed as specified 

above and posted beside the diagrams. The framed instructions shall be 

posted before acceptance testing of the system. 

3.4 FOLLOW-UP VERIFICATION 

 Upon completion of acceptance checks, settings, and tests, the 

Contractor shall show by demonstration in service that the central 

uninterruptible power supply is in good operating condition and 

properly performing the intended function.   

3.5 INSTRUCTION 

 A field training course shall be provided by a certified factory-

trained technician for designated Government personnel. Training shall 

be provided for a total period of 8 hours of normal working time and 

shall start after the system is functionally complete but prior to 

final acceptance test. Field training shall cover the items contained 

in the operating and maintenance manuals. 

- - - E N D - - - 
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SECTION 26 41 00 
FACILITY LIGHTNING PROTECTION 

PART 1 - GENERAL  

1.1 DESCRIPTION 

 This section specifies the furnishing and installation of a complete 

master labeled lightning protection system, complying with NFPA 780, UL 

96 and UL 96A. 

1.2 RELATED WORK  

A. Section 07 60 00, FLASHING AND SHEET METAL: penetrations through the 

roof. 

B. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: General 

electrical requirements that are common to more than one section of 

Division 26. 

C. Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

to ground for possible ground faults.  

1.3 QUALITY ASSURANCE 

 Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQUIREMENTS 

FOR ELECTRICAL INSTALLATIONS. 

1.4 SUBMITTALS 

A. In accordance with Section 26 05 11, REQUIREMENTS FOR ELECTRICAL 

INSTALLATIONS, submit the following: 

B. Shop Drawings: 

1. Isometric and plan views showing layout and connections to the 

required metal surfaces. 

2. Show the methods of mounting the system to the adjacent 

construction.  

C. Qualifications: Submit proof that the installer of the lightning 

protection system is a certified Lighting Protection Institute (LPI) 

installer, and has had suitable and adequate experience installing 

other lightning protection systems, and is capable of installing the 

system as recommended by the manufacturer of the equipment. 

D. Certification: Two weeks prior to final inspection, submit four copies 

of the following certifications to the Resident Engineer: 

1. Certification that the lightning protection system has been properly 

installed and tested. 
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2. Certification that the lightning protection system has been 

inspected by a UL representative and has been approved by UL without 

variation. 

1.5 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments, addenda, revisions, 

supplements, and errata) form a part of this specification to the 

extent referenced. Publications are referenced in the text by 

designation only. 

B. National Fire Protection Association (NFPA): 

70......................National Electrical Code (NEC) 

780.....................Standard for the Installation of Lightning 

Protection Systems 

C. Underwriters Laboratories, Inc. (UL): 

96......................Lightning Protection Components 

96A.....................Installation Requirements for Lightning 

Protection Systems 

UL 467 .................Standard for Grounding and Bonding Equipment 

PART 2 - PRODUCTS  

2.1 MATERIALS  

A. Attach master labels to each item by its manufacturer as evidence that 

the materials have been manufactured in conformance with the UL 

Standards for master label lightning protection materials.  

B. In additional to conformance to UL 96, the component material 

requirements are as follows: 

1. Conductors: Electrical grade copper. Conductors shall be in 

accordance with NFPA 780 and UL 96 for Class I, Class II, or Class 

II modified materials as applicable. 

2. Air terminals: Solid copper, 18 inches long, not less than 3/8 inch 

diameter, with sharp nickel-plated points. 

3. Ground rods: solid copper, not less than 1/2 inch diameter by 8 feet 

long.  Rods made of copper-clad steel shall conform to UL 467 and 

galvanized ferrous rods shall conform to IEEE C135.30.  Ground rods 

of copper-clad steel, steel, stainless steel, galvanized ferrous, 

and solid copper shall not be mixed on the project. 

4. Ground plates: Solid copper, not less than 1/16 inch thick.  

5. Tubing: Stiff copper or brass. 
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C. Anchors and fasteners: Bolt type which are most suitable for the 

specific anchor and fastener installations. Clamp-type connectors for 

splicing conductors shall conform to UL 96, class as applicable, and, 

Class 2, style and size as required for the installation. Clamp-type 

connectors shall only be used for the connection of the roof conductor 

to the air terminal and to the guttering. All other connections, bonds, 

and splices shall be done by exothermic welds or by high compression 

fittings. The exothermic welds and high compression fittings shall be 

listed for the purpose. The high compression fittings shall be the type 

which require a hydraulically operated mechanism to apply a minimum of 

10,000 psi. 

PART 3 - EXECUTION  

3.1 INSTALLATION  

A. Installation shall be coordinated with the roofing manufacturer and 

installer. 

B. Install the conductors as inconspicuously as practical and with the 

proper bends. 

C. Install the vertical conductors within the concealed cavity of exterior 

walls. Run the conductors to the exterior at elevations below the 

finished grade and make the ground connections to the earth outside of 

the building or stack perimeter. 

D. Make connections of dissimilar metal with bimetallic type fittings to 

prevent electrolytic action. 

E. Use the exothermic welding type connections that form solid metal 

joints in the main vertical and horizontal conductors, and for 

connections that are not exposed in the finish work. 

F. Protect copper conductors with stiff copper or brass tubing, which 

enclose the conductors from the top to the bottom of the tubing, 

between one foot below and seven feet above the finished grade.  The 

conductor shall be bonded to the top and bottom of the tubing. 

G. Sheath copper conductors, which pass over cast stone, cut stone, 

architectural concrete and masonry surfaces, with not less than a 1/16 

inch thickness of lead to prevent staining of the exterior finish 

surfaces. 

H. For the earth connections, install ground rods and ground plates, and 

the conductor connections to them and the main water pipes in the 

presence of the Resident Engineer. For the conductors located outside 
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of the building or stack, install the conductors not less than two feet 

below the finished grade. 

I. For structural steel buildings, connect the steel framework of the 

buildings to the main water pipe near the water system entrance to the 

building. 

J. Connect lightning protection cables to all metallic projections, 

equipment, and components above the roof as indicated on the drawings. 

K. Connect exterior metal surfaces, located within three feet of the 

lightning protection system conductors, to the lightning protection 

system conductors to prevent flashovers. 

L. Maintain horizontal or downward coursing of main conductor and insure 

that all bends have at least an 8-inch radius and do not exceed 90 

degrees. 

M. Conductors shall be rigidly fastened every three feet along the roof 

and down to the building to ground. 

N. Air terminals shall be secured against overturning either by attachment 

to the object to be protected or by means of a substantial tripod or 

other braces permanently and rigidly attached to the building or 

structure.  Install air terminal bases, cable holders and other roof-

system supporting means without piercing roof metal. 

O. Use clamp supports to secure supporting means to roof standing seams 

only. 

P. Use through-roof connectors for down-conductor attachment to roof system. 

Provide flashing in accordance with Section 07 60 00, FLASHING AND SHEET 

METAL. 

Q. Down-conductors coursed on or in reinforced concrete columns or on 

structural steel columns shall be connected to the reinforcing steel or 

the structural steel member at its upper and lower extremities.  In the 

case of long vertical members an additional connection shall be made at 

intervals not exceeding 100 feet. 

R. A counterpoise, where shown, shall be of No. 1/0 copper cable or 

equivalent material having suitable resistance to corrosion and shall 

be laid around the perimeter of the structure in a trench not less than 

2 feet deep at a distance not less than 3 feet nor more than 8 feet 

from the nearest point of the structure. 

S. On construction utilizing post tensioning systems to secure precast 

concrete sections, the post tension rods shall not be used as a path for 
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lightning to ground.  Down conductors shall be provided on structures 

using post tensioning systems. Down conductors shall have sufficient 

separation from post tension rods to prevent side-flashing.  Post tension 

rods shall be bonded to the lightning protection and grounding systems 

only at the base of the structure; this bonding shall be performed in 

strict accordance with the recommendations of the post tension rod 

manufacturer, and shall be done by, or in the presence of, a 

representative of the manufacturer.  

T. Grounding:  Test the ground resistance to earth by standard methods and 

conform to the ground resistance requirements specified in Section 26 05 

26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS.  

U. Where shown, use the structural steel framework or reinforcing steel as 

the main conductor:  

1. Weld or bond the non-electrically-continuous sections together and 

make them electrically continuous.  

2. Verify the electrical continuity by measuring the ground resistances 

to earth at the ground level, at the top of the building or stack, 

and at intermediate points with a sensitive ohmmeter. Compare the 

resistance readings.  

3. Connect the air terminals together with an exterior conductor 

connected to the structural steel framework at not more than 60 foot 

[18m] intervals.  

4. Install ground connections to earth at not more than 60 foot [18m] 

intervals around the perimeter of the building.  

5. Weld or braze bonding plates, not less than 8 inches [200mm] square, 

to cleaned sections of the steel and connect the conductors to the 

plates.  

6. Do not pierce the structural steel in any manner. Connections to the 

structural steel shall conform to UL Publication No. 96A.  

V. When the lightning protection systems have been installed, have the 

systems inspected by a UL representative.  Obtain and install a UL 

numbered master label for each of the lightning protection systems at 

the location directed by the UL representative and the Resident 

Engineer.  

- - - E N D - - - 
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SECTION 26 43 13 
TRANSIENT-VOLTAGE SURGE SUPPRESSION 

PART 1 - GENERAL 

1.1 DESCRIPTION 

 Section includes transient voltage surge suppression equipment for low-

voltage power distribution and control equipment. 

1.2 RELATED WORK  

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: General 

requirements that are common to more than one section of Division 26.  

B. Section 26 24 11, DISTRIBUTION SWITCHBOARDS: For factory-installed 

TVSS. 

1.3 QUALITY ASSURANCE 

 Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQUIREMENTS 

FOR ELECTRICAL INSTALLATIONS. 

1.4 SUBMITTALS 

A. Include rated capacities, operating weights, electrical 

characteristics, furnished specialties, and accessories. 

B. Operation and Maintenance Data:  For TVSS devices to include in 

emergency, operation, and maintenance manuals. 

C. Warranties:  Sample of special warranties. 

D. Certifications:  

1. Two weeks prior to final inspection, submit four copies of the 

following to the Resident Engineer:  

a. Certification by the Contractor that the assemblies have been 

properly installed, adjusted and tested.3.  

b. Certified copies of all of the factory design and production 

tests, field test data sheets and reports for the assemblies.  

1.5 APPLICABLE PUBLICATIONS  

 Publications listed below (including amendments, addenda, revisions, 

supplement and errata) form a part of this specification to the extent 

referenced. Publications are referenced in the text by the basic 

designation only. 

A. Institute of Engineering and Electronic Engineers (IEEE):  

 IEEE C62.41.2.................Recommended Practice on Characterization 

of Surges in Low-Voltage (1000 V and 

Less) AC  Power Circuits 
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 IEEE C62.45...................Recommended Practice on Surge Testing for 

Equipment Connected to Low-Voltage (1000 

V and Less) AC Power Circuits 

B. National Electrical Manufacturers Association (NEMA): 

 NEMA LS 1.....................Low Voltage Surge Protective Devices 

C. Underwriters Laboratories, Inc. (UL):  

 UL 1283.......................Electromagnetic Interference Filters 

 UL 1449 – 3rd Edition.........Surge Protective Devices 

D. National Fire Protection Association (NFPA): 

 NFPA 70.......................National Electrical Code (NEC) 

PART 2 - PRODUCTS 

2.1 SWITCHBOARD SUPPRESSORS 

A. Surge Protection Devices: 

1. Comply with UL 1449 3rd edition. 

2. Modular design with field-replaceable modules. 

3. Fuses, rated at 200-kA interrupting capacity. 

4. Fabrication using bolted compression lugs for internal wiring. 

5. Integral disconnect switch. 

6. Redundant suppression circuits. 

7. Redundant replaceable modules. 

8. Arrangement with copper bus bars and for bolted connections to phase 

buses, neutral bus, and ground bus. 

9. Arrangement with wire connections to phase buses, neutral bus, and 

ground bus. 

10. LED indicator lights for power and protection status. 

11. Audible alarm, with silencing switch, to indicate when protection 

has failed. 

12. Form-C contacts rated at 5 A and 250-V ac, one normally open and one 

normally closed, for remote monitoring of protection status.  

Contacts shall reverse on failure of any surge diversion module or 

on opening of any current-limiting device.  Coordinate with building 

power monitoring and control system. 

13. Four-digit transient-event counter set to totalize transient surges. 

B. Peak Single-Impulse Surge Current Rating:  320 kA per mode/640 k per 

phase. 

C. Minimum single impulse current ratings, using 8-by-20-mic.sec waveform 

described in IEEE C62.41.2 
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1. Line to Neutral:  70,000 A. 

2. Line to Ground:  70,000 A. 

3. Neutral to Ground:  50,000 A. 

D. Protection modes and UL 1449 SVR for grounded wye circuits shall be as 

follows: 

1. Line to Neutral:  800 V for 480Y/277 V, 400 V for 208Y/120 V. 

2. Line to Ground:  800 V for 480Y/277 V, 400 V for 208Y/120 V. 

3. Neutral to Ground:  800 V for 480Y/277 V, 400 V for 208Y/120 V. 

E. Protection modes and UL 1449 SVR for 240/120 V, single-phase, 3-wire 

circuits shall be as follows: 

1. Line to Neutral:  400 V. 

2. Line to Ground:  400 V. 

3. Neutral to Ground:  400 V. 

F. Protection modes and UL 1449 SVR for 240/120-V, 3-phase, 4-wire 

circuits with high leg shall be as follows: 

1. Line to Neutral:  400 V, 800 V from high leg. 

2. Line to Ground:  400 V. 

3. Neutral to Ground:  400 V. 

G. Protection modes and UL 1449 SVR for 240 V or 480 V, 3-phase, 3-wire, 

delta circuits shall be as follows: 

1. Line to Line:  2000 V for 480 V, 1000 V for 240 V. 

2. Line to Ground:  2000 V for 480 V, 1000 V for 240 V. 

2.2 ENCLOSURES 

A. Indoor Enclosures:  NEMA 250 Type 1. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install TVSS devices at switchboard on load side, with ground lead 

bonded to service entrance ground. 

1. Provide a circuit breaker, sized by manufacturer, as a dedicated 

disconnecting means for TVSS unless otherwise shown on drawings. 

3.2 ACCEPTANCE CHECKS AND TESTS 

A. Perform in accordance with the manufacturer's recommendations.  Include 

the following visual and mechanical inspections and electrical tests: 

1. Visual and Mechanical Inspection 

a. Compare equipment nameplate data with specifications and approved 

shop drawings. 

b. Inspect physical, electrical, and mechanical condition. 
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c. Verify that disconnecting means and feeder size and maximum to 

TVSS unit correspond to approved shop drawings. 

d. Verifying tightness of accessible bolted electrical connections 

by calibrated torque-wrench method. 

e. Clean TVSS unit. 

f. Complete startup checks according to manufacturer's written 

instructions. 

g. Verify the correct operation of all sensing devices, alarms, and 

indicating devices. 

3.3 STARTUP 

A. Do not energize or connect switchboards to their sources until TVSS 

devices are installed and connected. 

B. Do not perform insulation resistance tests of the distribution wiring 

equipment with the TVSS installed.  Disconnect before conducting 

insulation resistance tests, and reconnect immediately after the 

testing is over. 

3.4 SPARE PARTS 

A. Furnish extra materials that match products installed and that are 

packaged with protective covering for storage and identified with 

labels describing contents. 

1. Replaceable Protection Modules:  One of each size and type 

installed. 

3.5 INSTRUCTION 

 Provide factory certified technician to train Government maintenance 

personnel to maintain TVSS devices. Training shall be provided for a 

total period of 4 hours of normal working time and shall start after 

the system is functionally complete but prior to final acceptance test.  

Training shall cover all essential items contained in the operation and 

maintenance manual. 

 - - -END OF SECTION - - - 
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SECTION 26 51 00 
INTERIOR LIGHTING 

PART 1 - GENERAL  

1.1 DESCRIPTION: 

 This section specifies the furnishing, installation and connection of 

the interior lighting systems.  

1.2 RELATED WORK  

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: General 

requirements that are common to more than one section of Division 26.  

B. Section 26 05 21, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

(600 VOLTS AND BELOW): Cables and wiring.  

C. Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path to 

ground for possible ground fault currents.  

D. Section 26 27 26, WIRING DEVICES: Wiring devices used for control of the 

lighting systems. 

1.3 QUALITY ASSURANCE 

 Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQUIREMENTS 

FOR ELECTRICAL INSTALLATIONS. 

1.4 SUBMITTALS 

A. In addition to the requirements of Section 26 05 11, REQUIREMENTS FOR 

ELECTRICAL INSTALLATIONS, submit the following: 

1. Product Data: For each type of lighting fixture (luminaire) 

designated on the LIGHTING FIXTURE SCHEDULE, arranged in order of 

fixture designation, submit the following information. 

a. Material and construction details include information on housing, 

optics system and lens/diffuser.  

b. Physical dimensions and description. 

c. Wiring schematic and connection diagram. 

d. Installation details. 

e. Energy efficiency data. 

f. Photometric data based on laboratory tests complying with IESNA 

Lighting Measurements, testing and calculation guides. 

g. Lamp data including lumen output (initial and mean), color 

rendition index (CRI), rated life (hours) and color temperature 

(degrees Kelvin). 

h. Ballast data including ballast type, starting method, ambient 

temperature, ballast factor, sound rating, system watts and total 

harmonic distortion (THD). 
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2. Manuals:  

a. Submit, simultaneously with the shop drawings companion copies of 

complete maintenance and operating manuals including technical 

data sheets, and information for ordering replacement parts.  

b. Two weeks prior to the final inspection, submit four copies of the 

final updated maintenance and operating manuals, including any 

changes, to the COR. 

3. Certifications:  

a. Two weeks prior to final inspection, submit four copies of the 

following certifications to the COR:  

1. Certification by the Contractor that the equipment has been 

properly installed, adjusted, and tested.  

1.5 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments, addenda, revisions, 

supplements, and errata) form a part of this specification to the extent 

referenced. Publications are referenced in the text by designation only.  

B. Institute of Electrical and Electronic Engineers (IEEE): 

C62.41-91...............Guide on the Surge Environment in Low Voltage 

(1000V and less) AC Power Circuits 

C. National Fire Protection Association (NFPA):  

70......................National Electrical Code (NEC) 

101.....................Life Safety Code  

D. National Electrical Manufacturer's Association (NEMA): 

C82.1-97................Ballasts for Fluorescent Lamps - Specifications  

C82.2-02................Method of Measurement of Fluorescent Lamp 

Ballasts 

C82.11-02...............High Frequency Fluorescent Lamp Ballasts 

E. Underwriters Laboratories, Inc. (UL):  

496-96..................Edison-Base Lampholders 

542-99..................Lampholders, Starters, and Starter Holders for 

Fluorescent Lamps 

924-95..................Emergency Lighting and Power Equipment 

935-01..................Fluorescent-Lamp Ballasts 

1598-00.................Luminaires 

8750-08.................Light Emitting Diode (LED) Light Sources for Use 

in Lighting Products 
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F. Federal Communications Commission (FCC): 

Code of Federal Regulations (CFR), Title 47, Part 18 

PART 2 - PRODUCTS  

2.1 LIGHTING FIXTURES (LUMINAIRES) 

A. Shall be in accordance with NFPA 70 and UL 1598, as shown on drawings, 

and as specified. 

B. Sheet Metal:  

1. Shall be formed to prevent warping and sagging. Housing, trim and 

lens frame shall be true, straight (unless intentionally curved) and 

parallel to each other as designed.  

2. Wireways and fittings shall be free of burrs and sharp edges and 

shall accommodate internal and branch circuit wiring without damage 

to the wiring.  

3. When installed, any exposed fixture housing surface, trim frame, door 

frame and lens frame shall be free of light leaks; lens doors shall 

close in a light tight manner.  

4. Hinged door closure frames shall operate smoothly without binding 

when the fixture is in the installed position, latches shall function 

easily by finger action without the use of tools.  

C. Ballasts shall be serviceable while the fixture is in its normally 

installed position, and shall not be mounted to removable reflectors or 

wireway covers unless so specified.  

D. Lamp Sockets:  

1. Fluorescent: Lampholder contacts shall be the biting edge type or 

phosphorous-bronze with silver flash contact surface type and shall 

conform to the applicable requirements of UL 542. Lamp holders for 

bi-pin lamps shall be of the telescoping compression type, or of the 

single slot entry type requiring a one-quarter turn of the lamp after 

insertion.  

E. Mechanical Safety: Lighting fixture closures (lens doors, trim frame, 

hinged housings, etc.) shall be retained in a secure manner by captive 

screws, chains, captive hinges or fasteners such that they cannot be 

accidentally dislodged during normal operation or routine maintenance.  

F. Metal Finishes:  

1. The manufacturer shall apply standard finish (unless otherwise 

specified) over a corrosion resistant primer, after cleaning to free 

the metal surfaces of rust, grease, dirt and other deposits. Edges of 

pre-finished sheet metal exposed during forming, stamping or shearing 

processes shall be finished in a similar corrosion resistant manner 

to match the adjacent surface(s). Fixture finish shall be free of 
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stains or evidence of rusting, blistering, or flaking, and shall be 

applied after fabrication.  

2. Interior light reflecting finishes shall be white with not less than 

85 percent reflectances, except where otherwise shown on the drawing.  

3. Exterior finishes shall be as shown on the drawings.  

G. Lighting fixtures shall have a specific means for grounding metallic 

wireways and housings to an equipment grounding conductor.  

H. Light Transmitting Components for Fluorescent Fixtures:  

1. Shall be 100 percent virgin acrylic.  

2. Flat lens panels shall have not less than 1/8 inch of average 

thickness. The average thickness shall be determined by adding the 

maximum thickness to the minimum un-penetrated thickness and dividing 

the sum by 2.  

3. Unless otherwise specified, lenses, diffusers and louvers shall be 

retained firmly in a metal frame by clips or clamping ring in such a 

manner as to allow expansion and contraction of the lens without 

distortion or cracking.  

I. Compact fluorescent fixtures shall be manufactured specifically for 

compact fluorescent lamps with ballast integral to the fixture. 

Assemblies designed to retrofit incandescent fixtures are prohibited 

except when specifically indicated for renovation of existing fixtures 

(not the lamp). Fixtures shall be designed for lamps as specified. 

2.2 BALLASTS 

A. Linear Fluorescent Lamp Ballasts:  Multi-voltage (120 – 277V) electronic 

program, rapid-start type, complying with UL 935 and with ANSI C 82.11, 

designed for type and quantity of lamps indicated.  Ballast shall be 

designed for full light output unless dimmer or bi-level control is 

indicated; including the following features: 

1. Lamp end-of-life detection and shutdown circuit (T5 lamps only). 

2. Automatic lamp starting after lamp replacement. 

3. Sound Rating:  Class A. 

4. Total Harmonic Distortion Rating:  10 percent or less. 

5. Transient Voltage Protection:  IEEE C62.41.1 and IEEE C62.41.2, 

Category A or better. 

6. Operating Frequency:  20 kHz or higher. 

7. Lamp Current Crest Factor:  1.7 or less. 

8. Ballast Factor: 1.0 for T5 unless otherwise indicated. 

9. Power Factor:  0.98 or higher. 
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10. Interference:  Comply with 47 CFT 18, Ch.1, Subpart C, for 

limitations on electromagnetic and radio-frequency interference for 

non-consumer equipment. 

11. To facilitate multi-level lamp switching, lamps within fixture shall 

be wired with the outermost lamp at both sides of the fixture on the 

same ballast, the next inward pair on another ballast and so on to 

the innermost lamp (or pair of lamps). Within a given room, each 

switch shall uniformly control the same corresponding lamp (or lamp 

pairs) in all fixture units that are being controlled.  

12. Where three-lamp fixtures are indicated, unless switching 

arrangements dictate otherwise, utilize a common two-lamp ballast to 

operate the center lamp in pairs of adjacent units that are mounted 

in a continuous row. The ballast fixture and slave-lamp fixture shall 

be factory wired with leads or plug devices to facilitate this 

circuiting. Individually mounted fixtures and the odd fixture in a 

row shall utilize a single-lamp ballast for operation of the center 

lamp.  

13. Dimming ballasts shall be as per above, except dimmable from 100% to 

1% (for T5 lamps) of rated lamp lumens. 

14. Ballasts for Low-Temperature Environments: 

a. Temperatures 0 Deg F and Higher:  Electronic low temperature type 

rated for 0 deg F starting and operating temperature with 

indicated lamp types. 

2.3 LAMPS 

A. Linear T5 Fluorescent Lamps: 

1. Rapid start fluorescent lamps shall comply with ANSI C78.1; and 

instant-start lamps shall comply with ANSI C78.3. 

2. Chromacity of fluorescent lamps shall comply with ANSI C78.376. 

3. Except as indicated below, lamps shall be low-mercury energy saving 

type, have a color temperature of 4100°K, a Color Rendering Index 

(CRI) of greater than 70, average rated life of 20,000 hours, and be 

suitable for use with dimming ballasts, unless otherwise indicated.  

Low mercury lamps shall have passed the EPA Toxicity 

Characteristic Leachate Procedure (TCLP) for mercury by using the 

lamp sample preparation procedure described in NEMA LL 1.  

B T5HO rapid-start, high-output lamps, rated 54 W maximum, nominal length 

of 45.2 inches, 5000 initial lumens (minimum), CRI 85 (minimum), color 

temperature 4100K, and average rated life of 20,000 hours unless 

otherwise indicated. 



Lebanon VA Medical Center May 18, 2012 
Behavioral Health Complex Issued for Bid 
Lebanon, PA 17042 VA Project No. 595-109 
 Project No. 3468 

 

INTERIOR LIGHTING 26 51 00-6 

2.4 LED FIXTURES 

A. Fixtures shall be manufactured and assembled in the United States and 

meets the buy American requirements within the American Recovery and 

Reinvestment Act and be UL Listed.   

B. Light Emitting Diodes shall be manufactured by Cree, Lumiled, or Nachia; 

no approved equal.  

C. Drivers shall be manufactured by Osram/Sylvania, Phillips/Advance, or 

ADL Technology and be capable of accepting the voltage indicated on the 

drawings and capable of dimming if required. The driver shall meet the 

following requirements: 

1. Class A Sound Rating 

2. Total Harmonic Distortion of less than 20 percent. 

3. Operating temperature between -40 degree Celsius and 40 degrees 

Celsius.  

4. Driver shall not contain any Polychlorinated Biphenyl (PCB). 

D. All LED fixtures shall be tested to IESNA LM-79-2008 and LM-80-2008 and 

meet the following: 

1. Fixture Efficacy (Lumens per watt): 60 or greater.  

2. Color Accuracy: Color Rendering Index (CRI): 70 or greater. 

3. Light Color: As indicated on lighting fixture schedule.  

4. LEDs, driver and all components shall have a system lifetime of 

50,000 hours or more at 25 degrees Celsius. 

5. Fixture shall have a minimum of a five year warranty on all 

components and finishes.  

2.5 EXIT LIGHT FIXTURES 

A. Exit light fixtures shall meet applicable requirements of NFPA 101 and 

UL 924. 

B. Housing and Canopy: 

1. Shall be made of material as specified in lighting fixture schedule. 

2. Optional steel housing shall be a minimum 20 gauge thick or 

equivalent strength aluminum. 

3. Steel housing shall have baked enamel over corrosion resistant, matte 

black or ivory white primer. 

C. Door frame shall be cast or extruded aluminum, and hinged with latch. 

D. Finish shall be satin or fine-grain brushed aluminum. 

E. There shall be no radioactive material used in the fixtures. 

F. Fixtures: 

1. Maximum fixture wattage shall be 1 watt or less. 

2. Inscription panels shall be cast or stamped aluminum a minimum of 

0.090 inch thick, stenciled with 6 inch high letters, baked with red 
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color stable plastic or fiberglass. Lamps shall be luminous Light 

Emitting Diodes (LED) mounted in center of letters on red color 

stable plastic or fiberglass. The LED shall be rated minimum 25 years 

life.  

3. Double-Faced Fixtures: Provide double-faced fixtures where required 

or as shown on drawings.  

4. Directional Arrows: Provide directional arrows as part of the 

inscription panel where required or as shown on drawings. Directional 

arrows shall be the "chevron-type" of similar size and width as the 

letters and meet the requirements of NFPA 101. 

G. Voltages: Refer to Lighting Fixture Schedule. 

PART 3 - EXECUTION  

3.1 INSTALLATION  

A. Installation shall be in accordance with the NEC, manufacturer's 

instructions and as shown on the drawings or specified.  

B. Align, mount and level the lighting fixtures uniformly.  

C. Lighting Fixture Supports:  

1. Shall provide support for all of the fixtures. Supports may be 

anchored to channels of the ceiling construction, to the structural 

slab or to structural members within a partition, or above a 

suspended ceiling.  

2. Shall maintain the fixture positions after cleaning and relamping.  

3. Shall support the lighting fixtures without causing the ceiling or 

partition to deflect.  

4. Hardware for recessed fluorescent fixtures:  

a. Where the suspended ceiling system is supported at the four 

corners of the fixture opening, hardware devices shall clamp the 

fixture to the ceiling system structural members, or plaster frame 

at not less than four points in such a manner as to resist 

spreading of the support members and safely lock the fixture into 

the ceiling system.  

b. Where the suspended ceiling system is not supported at the four 

corners of the fixture opening, hardware devices shall 

independently support the fixture from the building structure at 

four points.  

D. Furnish and install the specified lamps for all lighting fixtures 

installed. 

E. Coordinate between the electrical and ceiling trades to ascertain that 

approved lighting fixtures are furnished in the proper sizes and 
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installed with the proper devices (hangers, clips, trim frames, 

flanges), to match the ceiling system being installed. 

F. Bond lighting fixtures and metal accessories to the grounding system as 

specified in Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL 

SYSTEMS. 

G. Exercise electronic dimming ballasts over full range of dimming 

capability by operating the control devices(s) in the presence of the COR. 

Observe for visually detectable flicker over full dimming range. 

H. Burn-in all lamps that require specific aging period to operate properly, 

prior to occupancy by Government.  Burn-in period to be 40 hours minimum, 

unless a lesser period is specifically recommended by lamp manufacturer.   

Burn-in fluorescent and compact fluorescent lamps intended to be dimmed, 

for at least 100 hours at full voltage.  Replace any lamps and ballasts 

which fail during burn-in. 

I. At completion of project, relamp/reballast fixtures which have failed 

lamps/ballasts. Clean fixtures, lenses, diffusers and louvers that have 

accumulated dust/dirt/fingerprints during construction.  Replace damaged 

lenses, diffusers and louvers with new. 

J. Dispose of lamps per requirements of Section 01 74 19, CONSTRUCTION 

WASTE MANAGEMENT. 

- - - E N D - - - 
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SECTION 27 05 11  
REQUIREMENTS FOR COMMUNICATIONS INSTALLATIONS 

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This Section, Requirements for Communications Installations, applies to 

all sections of Division 27. 

B. Furnish and install communications cabling, systems, equipment, and 

accessories in accordance with the specifications and drawings.  

Capacities and ratings of transformers, cable, and other items and 

arrangements for the specified items are shown on drawings. 

1.2 MINIMUM REQUIREMENTS 

A. References to industry and trade association standards and codes are 

minimum installation requirement standards. 

B. Drawings and other specification sections shall govern in those 

instances where requirements are greater than those specified in the 

above standards. 

1.3 QUALIFICATIONS (PRODUCTS AND SERVICES)  

A. Manufacturers Qualifications: The manufacturer shall regularly and 

presently produce, as one of the manufacturer's principal products, the 

equipment and material specified for this project, and shall have 

manufactured the item for at least three years. 

B. Product Qualification: 

1. Manufacturer's product shall have been in satisfactory operation, on 

three installations of similar size and type as this project, for 

approximately three years. 

2. The Government reserves the right to require the Contractor to submit 

a list of installations where the products have been in operation 

before approval. 

C. Service Qualifications: There shall be a permanent service organization 

maintained or trained by the manufacturer which will render satisfactory 

service to this installation within four hours of receipt of 

notification that service is needed. Submit name and address of service 

organizations. 

1.4 MANUFACTURED PRODUCTS 

A. Materials and equipment furnished shall be of current production by 

manufacturers regularly engaged in the manufacture of such items, for 

which replacement parts shall be available. 
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B. When more than one unit of the same class of equipment is required, such 

units shall be the product of a single manufacturer. 

C. Equipment Assemblies and Components: 

1. Components of an assembled unit need not be products of the same 

manufacturer. 

2. Manufacturers of equipment assemblies, which include components made 

by others, shall assume complete responsibility for the final 

assembled unit. 

3. Components shall be compatible with each other and with the total 

assembly for the intended service. 

4. Constituent parts which are similar shall be the product of a single 

manufacturer. 

D. Factory wiring shall be identified on the equipment being furnished and 

on all wiring diagrams. 

E. When Factory Testing Is Specified: 

1. The Government shall have the option of witnessing factory tests. The 

contractor shall notify the VA through the COR a minimum of 15 

working days prior to the manufacturers making the factory tests. 

2. Four copies of certified test reports containing all test data shall 

be furnished to the COR prior to final inspection and not more than 

90 days after completion of the tests. 

3. When equipment fails to meet factory test and re-inspection is 

required, the contractor shall be liable for all additional expenses, 

including expenses of the Government. 

1.5 EQUIPMENT REQUIREMENTS 

 Where variations from the contract requirements are requested in 

accordance with the GENERAL CONDITIONS and Section 01 33 23, SHOP 

DRAWINGS, PRODUCT DATA, AND SAMPLES, the connecting work and related 

components shall include, but not be limited to additions or changes to 

branch circuits, circuit protective devices, conduits, wire, feeders, 

controls, panels and installation methods. 

1.6 EQUIPMENT PROTECTION 

A. Equipment and materials shall be protected during shipment and storage 

against physical damage, dirt, moisture, cold and rain: 

1. During installation, enclosures, equipment, controls, controllers, 

circuit protective devices, and other like items, shall be protected 

against entry of foreign matter; and be vacuum cleaned both inside 

and outside before testing and operating and repainting if required. 
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2. Damaged equipment shall be, as determined by the COR, placed in first 

class operating condition or be returned to the source of supply for 

repair or replacement. 

3. Painted surfaces shall be protected with factory installed removable 

heavy kraft paper, sheet vinyl or equal. 

4. Damaged paint on equipment and materials shall be refinished with the 

same quality of paint and workmanship as used by the manufacturer so 

repaired areas are not obvious. 

1.7 WORK PERFORMANCE 

A. Job site safety and worker safety is the responsibility of the 

contractor. 

B. For work on existing stations, arrange, phase and perform work to assure 

communications service for other buildings at all times. Refer to 

Article OPERATIONS AND STORAGE AREAS under Section 01 00 00, GENERAL 

REQUIREMENTS. 

C. New work shall be installed and connected to existing work neatly and 

carefully. Disturbed or damaged work shall be replaced or repaired to 

its prior conditions, as required by Section 01 00 00, GENERAL 

REQUIREMENTS. 

D. Coordinate location of equipment and pathways with other trades to 

minimize interferences. See the GENERAL CONDITIONS. 

1.8 EQUIPMENT INSTALLATION AND REQUIREMENTS  

A. Equipment location shall be as close as practical to locations shown on 

the drawings. 

B. Inaccessible Equipment: 

1. Where the Government determines that the Contractor has installed 

equipment not conveniently accessible for operation and maintenance, 

the equipment shall be removed and reinstalled as directed at no 

additional cost to the Government. 

2. "Conveniently accessible" is defined as being capable of being 

reached without the use of ladders, or without climbing or crawling 

under or over obstacles such as, but not limited to, motors, pumps, 

belt guards, transformers, piping, ductwork, conduit and raceways. 

1.9 EQUIPMENT IDENTIFICATION 

A. Install an identification sign which clearly indicates information 

required for use and maintenance of equipment. 

B. Nameplates shall be laminated black phenolic resin with a white core 

with engraved lettering, a minimum of 6 mm (1/4 inch) high. Secure 

nameplates with screws. Nameplates that are furnished by manufacturer as 
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a standard catalog item, or where other method of identification is 

herein specified, are exceptions. 

1.10 SUBMITTALS 

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, 

AND SAMPLES.  

B. The Government's approval shall be obtained for all equipment and 

material before delivery to the job site. Delivery, storage, or 

installation of equipment or material which has not had prior approval 

will not be permitted at the job site. 

C. All submittals shall include adequate descriptive literature, catalog 

cuts, shop drawings, and other data necessary for the Government to 

ascertain that the proposed equipment and materials comply with 

specification requirements.  Catalog cuts submitted for approval shall 

be legible and clearly identify equipment being submitted. 

D. Submittals for individual systems and equipment assemblies which consist 

of more than one item or component shall be made for the system or 

assembly as a whole.  Partial submittals will not be considered for 

approval. 

1. Mark the submittals, "SUBMITTED UNDER SECTION__________________". 

2. Submittals shall be marked to show specification reference including 

the section and paragraph numbers. 

3. Submit each section separately. 

E. The submittals shall include the following: 

1. Information that confirms compliance with contract requirements. 

Include the manufacturer's name, model or catalog numbers, catalog 

information, technical data sheets, shop drawings, pictures, 

nameplate data and test reports as required. 

2. Elementary and interconnection wiring diagrams for communication and 

signal systems, control system and equipment assemblies. All terminal 

points and wiring shall be identified on wiring diagrams. 

3. Parts list which shall include those replacement parts recommended by 

the equipment manufacturer, quantity of parts, current price and 

availability of each part. 

F. Manuals: Submit in accordance with Section 01 00 00, GENERAL 

REQUIREMENTS. 

1. Maintenance and Operation Manuals: Submit as required for systems and 

equipment specified in the technical sections. Furnish four copies, 

bound in hardback binders, (manufacturer's standard binders) or an 

approved equivalent. Furnish one complete manual as specified in the 

technical section but in no case later than prior to performance of 



Lebanon VA Medical Center May 18, 2012 
Behavioral Health Complex Issued for Bid 
Lebanon, PA 17042 VA Project No. 595-109 
 Project No. 3468 

 

REQUIREMENTS FOR COMMUNICATIONS INSTALLATIONS 27 05 11-5 

systems or equipment test, and furnish the remaining manuals prior to 

contract completion. 

2. Inscribe the following identification on the cover: the words 

"MAINTENANCE AND OPERATION MANUAL," the name and location of the 

system, equipment, building, name of Contractor, and contract number. 

Include in the manual the names, addresses, and telephone numbers of 

each subcontractor installing the system or equipment and the local 

representatives for the system or equipment. 

3. Provide a "Table of Contents" and assemble the manual to conform to 

the table of contents, with tab sheets placed before instructions 

covering the subject. The instructions shall be legible and easily 

read, with large sheets of drawings folded in. 

4. The manuals shall include: 

a. Internal and interconnecting wiring and control diagrams with data 

to explain detailed operation and control of the equipment. 

b. A control sequence describing start-up, operation, and shutdown. 

c. Description of the function of each principal item of equipment. 

d. Installation and maintenance instructions. 

e. Safety precautions. 

f. Diagrams and illustrations. 

g. Testing methods. 

h. Performance data. 

i. Pictorial "exploded" parts list with part numbers. Emphasis shall 

be placed on the use of special tools and instruments.  The list 

shall indicate sources of supply, recommended spare parts, and 

name of servicing organization. 

j. Appendix; list qualified permanent servicing organizations for 

support of the equipment, including addresses and certified 

qualifications. 

G. Approvals will be based on complete submission of manuals together with 

shop drawings. 

H. After approval and prior to installation, furnish the COR with one 

sample of each of the following: 

1. A 12 inch length of each type and size of wire and cable along with 

the tag from the coils of reels from which the samples were taken.  

2. Each type of conduit and pathway coupling, bushing and termination 

fitting.  

3. Raceway and pathway hangers, clamps and supports.  

4. Duct sealing compound.  
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I. In addition to the requirement of SUBMITTALS, the VA reserves the right 

to request the manufacturer to arrange for a VA representative to see 

typical active systems in operation, when there has been no prior 

experience with the manufacturer or the type of equipment being 

submitted. 

1.11 SINGULAR NUMBER  

 Where any device or part of equipment is referred to in these 

specifications in the singular number (e.g., "the switch"), this 

reference shall be deemed to apply to as many such devices as are 

required to complete the installation as shown on the drawings. 

1.12 TRAINING 

A. Training shall be provided in accordance with Article, INSTRUCTIONS, of 

Section 01 00 00, GENERAL REQUIREMENTS. 

B. Training shall be provided for the particular equipment or system as 

required in each associated specification. 

C. A training schedule shall be developed and submitted by the contractor 

and approved by the COR at least 30 days prior to the planned training. 

- - - E N D - - - 
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SECTION 27 15 00 
COMMUNICATIONS HORIZONTAL CABLING 

PART 1 - GENERAL 

1.1 WORK INCLUDED 

A. The Work of this Section shall consist of the labor, materials, and 

equipment required for furnishing and installing cable and equipment 

for complete and operating telecommunications system extended from the 

existing telecommunications infrastructure. 

1.2 DESCRIPTION OF WORK  

A. The work generally consists of furnishing and installing inside 

Technology and equipment as indicated on the drawings. 

B. All items shall be furnished and installed to provide complete and 

operating systems extended from the existing infrastructure. 

C. Contractor shall furnish and install the following: 

1. Unless noted, conduits, raceways, cable tray, sleeves, pull boxes, 

and outlet boxes. 

2. Grounding busbars, ground wires and ground clamps 

3. A #14 fish wire or Jet Line No. 232 pull rope in each spare run of 

conduit. 

4. Outlet boxes.  

5. Conduits from outlet boxes to above accessible ceilings (or to 

accessible location if ceilings are not accessible). Refer to 

Electrical Drawings for locations of conduit stub-outs 

6. Copper cables. 

7. Fiber optic cables. 

8. Jacks, wallplates and connectors, both copper and fiber. 

9. Fiber optic cable management ring. 



Lebanon VA Medical Center May 18, 2012 

Behavioral Health Complex Issued for Bid 

Lebanon, PA 17042 VA Project No. 595-109 

 Project No. 3468 

 

COMMUNICATIONS HORIZONTAL CABLING 27 15 00-2 

10. Racks including patch panels and wire management panels. 

11. Testing of all cable, copper and fiber optic 

12. Innerduct 

13. Fire stops in sleeves 

1.3 SUBMISSIONS 

A. In addition to the requirements of section 27 05 11, the Contractor 

shall provide product data and shop drawings for all materials proposed 

for installation under this Contract.  The product data and shop 

drawings shall be submitted to the Owner for approval before such 

equipment is delivered to the site.  The Contractor shall submit 

samples as may be required by the Owner of any article or materials to 

be used under this Contract, which samples, if approved, may be used on 

the work after serving their purpose as samples. 

B. Identify submittals with the following information permanently adhered 

to or noted on each separate component of each submittal and also noted 

on the transmittal form.  Mark each copy of each submittal identically, 

with the following: 

1. Project title and location. 

2. The Section number of the Section by which the proposed equipment is 

specified. 

3. The Drawing number or numbers of the Drawing or Drawings by which 

the proposed equipment is indicated. 

4. The name, address and telephone number of the supplier and the 

associated manufacturer. 

5. Submittals presented on sheets 8-1/2 inch (21.6 cm) x 11 inch (27.9 

cm) or less shall be presented as part of a bound volume. 
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6. Refer to the article titled "SUBSTITUTIONS" for all products which 

are not specified by manufacturer and catalog number and are 

intended to be submitted. 

7. Where products are listed by manufacturer and model number, the 

listing shall represent a standard of performance.  These listings 

shall not be construed as proprietary specifications.  Equivalent 

products may be submitted for approval and use as described in the 

article titled “SUBSTITUTIONS”. 

8. Contractor shall submit as-built information outlet schedules in a 

format determined by the Owner indicating individual jacks after the 

building is occupied. 

1.4 SUBSTITUTIONS 

A. The submissions are the Contractor's documents and the Architect's 

approval constitutes an acknowledgment that the documents have been 

submitted and nothing more.  It is the Contractor's responsibility to 

check his own submissions for compliance with the Contract Documents 

and job conditions. 

B. Throughout the specifications, types of materials may be specified by 

manufacturer's name and catalog number in order to establish standards 

of quality and performance and not for the purpose of limiting 

competition.  Unless specifically stated otherwise, the bidder may 

assume the phrase "or approved equal," except that the burden is upon 

the bidder to prove such equality.  If the bidder elects to prove such 

equality, he must request the Architect's approval in writing to 

substitute such item for the specified item, and shall submit 

supporting data, and samples if required, to permit a fair evaluation 

of the proposed substitution with respect to quality, serviceability 

and warranty. 

C. When this Contractor desires to furnish equipment of a manufacturer 

other than that specified or intended, he shall include a complete 
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specification of the substituted item, along with each submission copy 

of shop drawings, indicating the necessary modifications to the 

substituted product to satisfy the requirements of the contract 

specifications.  Manufacturer's specifications shall be written as 

close as possible to the contract specifications and each paragraph 

shall bear the same paragraph number as the contract specifications so 

that close comparison can be made. 

D. The verification specification shall include the exact wording of the 

contract specification and the revised wording identified properly 

indicating all the deviations proposed.  Each paragraph shall be 

denoted as "TOTALLY COMPLIES", "PARTIALLY COMPLIES", or "DOES NOT 

COMPLY".  If no deviations are noted, the Contractor must furnish the 

material or equipment in accordance with the contract specifications. 

E. Also, when the Contractor submits equipment or materials of the 

manufacturers specified, verification specifications must be submitted 

at the request of the Architect. 

F. The Contractor is responsible for confirming that all specified 

products will be available in a timely manner to meet the contract 

schedule.  Should the delivery time schedule of any specified product 

be an issue that could adversely affect the project schedule, the 

Contractor shall notify the Owner, in writing, within 14 days following 

the award of the Contract.  Documentation as to when specified products 

were ordered and anticipated delivery dates will be required to be 

submitted to the Owner at this time.  Failing to comply with this 

paragraph will prohibit the Contractor from substituting a specified 

product based on delivery time issues. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. The Contractor shall submit all products per drawings and 

specifications for review by the Owner prior to installation.  Subject 
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to compliance with specific design and specification requirements. 

Manufacturers:   

B. Subject to compliance with requirements, provide products by the 

following: 

1. Leviton. 

2. Panduit. 

3. Approved equal 

2.2 WIRING PATHWAY AND EQUIPMENT MOUNTING ELEMENTS 

A. Cable Trays:  Comply with Division 26 Section "Cable Trays for 

Electrical Systems". 

B. Raceways, Boxes, and Cabinets:  Comply with Division 26 Section 

"Raceways and Boxes for Electrical Systems". 

C. Cable Pulling Lubrication and Lubricant 

1. The cable jacket and/or conduit innerduct walls shall be completely 

lubricated when cable is pulled into conduit.  The lubricant shall 

be applied immediately before or during the pull. 

2. The cable lubricant shall meet the following performance 

specifications: 

a. The lubricant shall be UL or CSA listed. 

b. The lubricant shall produce no deleterious effects on physical or 

electrical properties of cable jackets. 

c. The lubricant shall produce no stress cracking on LDPE cable 

jackets when tested per IEEE Standard 1210, Standard Tests for 

Determining Compatibility of Cable-Pulling Lubricants with Wire 

and Cable. 
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d. Cable jacket materials LLDPE, XLPE, CPE, and PVC heat aged in 

lubricant shall pass tensile and elongation compatibility 

requirements from IEEE Standard 1210, Standard Tests for 

Determining Compatibility of Cable-Pulling Lubricants with Wire 

and Cable. 

e. The lubricant shall contain no waxes, greases, silicones, or 

polyalkylene glycol oils or waxes. 

f. The lubricant shall not phase-out after five freeze/thaw cycles 

or 5-day exposure at 60 degrees C. 

g. A 200-gram sample of the lubricant, when placed in a one-foot, 

split metal conduit and fully dried for 24 hours at 105 degrees 

C., shall not ignite with a pilot flame and continuously burn for 

more than one minute at a continued heat flux of 40 kW/m2.  Total 

time of test shall be one-half hour. 

h. A 200-gram sample of the lubricant, when placed in a one-foot, 

split metal conduit and fully dried for 24 hours at 105 degrees 

C., shall not spread a flame more than three inches beyond a 

point of ignition at a continued heat flux of 40 kW/ m2.  Total 

time of test shall be one-half hour. 

2.3 GROUNDING 

A. See Division 26 Section – Grounding and Bonding. 

2.4 MISCELLANEOUS HORIZONTAL CABLING COMPONENTS 

A. This section includes description of and requirements for horizontal 

telecommunications cabling. 

B. General 

1. The horizontal cabling is the portion of the telecommunications 

cabling system that extends from the work area information 

outlet/connector to the horizontal cross-connect in the 
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telecommunications room.  The horizontal cabling includes the 

horizontal cables, the information outlet/connector in the work 

area, the mechanical termination, and patch cords or jumpers located 

in the telecommunications room. 

a. NOTE - The term "horizontal" is used since typically the cable in 

this part of the cabling system runs horizontally along the 

floor(s) or ceiling(s) of a building. 

2. Topology 

a. The horizontal cabling shall be a star topology.  Each work area 

information outlet/connector shall be connected to a horizontal 

cross-connect in the TR/MER. Each work area shall be served by a 

telecommunications room.  

1) NOTE - Cabling between telecommunication rooms for the purpose 

of creating "bus" and "ring" topologies is considered part of 

the backbone cabling.  
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3. Horizontal Cabling Distances 

a. The maximum horizontal distance shall be 295 feet (90 m), 

independent of media type.  This is the cable length from the 

mechanical termination of the media at the horizontal cross-

connect in the telecommunications room to the information 

outlet/connector in the work area. 

4. Recognized Cable Types 

a. The following types of cables are recognized by this 

specification for use in the horizontal cabling system.  These 

cables are: 

1) Four-pair Category 6 unshielded twisted-pair (UTP) cables. 

2) RG-6/U Coaxial cable 

3) RG-11/U Coaxial cable. 

b. The specific performance characteristics for the recognized 

cables, associated connecting hardware, and cross-connect jumpers 

and patch cords are described elsewhere. 

c. Hybrid cables, consisting of more than one of the recognized 

cables listed herein, under a common sheath, may be used in the 

horizontal cabling system provided that they meet the established 

requirements. 

C. Information Outlets 

1. General 

a. An information outlet is the location of the connection point 

between the horizontal cable and patch cords connecting devices 

in the work area.  Connected devices are typically items such as 

telephones, personal computers, and graphic or video terminals, 
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each of which may require access to the horizontal distribution 

facility via the information outlet. 

b. Information outlet locations shall be coordinated with the 

furniture layout.  Wall-mounted outlets are typically installed 

at the same height as the power outlet. 

c. Information Outlet Locations 

1) Information outlets shall be located, as required, in 

mechanical and electrical spaces to accommodate the building 

automation system, fire alarm system, and security system. 

2) Additional information outlets will be required in areas where 

phones may be required for maintenance, such as mechanical 

rooms and electrical rooms. 

3) Consideration shall be made for the installation of pay phones 

in areas of public access.  Where pay phones are to be 

provided, an information outlet shall be provided. 

4) Location of information outlets at cubicles shall be 

coordinated with the Owner. 

D. Cross Connections and Interconnections 

1. General 

a. Horizontal voice and data cables shall be terminated on 

connecting hardware that meets the requirements of this 

specification.  These cable terminations shall not be used to 

administer cabling system moves, adds, and changes.  All 

connections between horizontal and backbone cables shall be made 

through a horizontal cross-connect. 

b. Products for this installation shall be furnished in new and 

factory packaged condition.  Each product shall be inspected by 
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the Contractor to ensure completeness and that no damage was 

incurred during shipping.  The contractor shall return to the 

manufacturer, any product found to be deficient.  The cost of the 

return and replacement product shall be borne by the Contractor.  

All products provided for this installation shall meet the 

following minimum criteria. 

2.5 4 PAIR CATEGORY 6 UTP CABLE 

A. General 

1. These requirements are for cables of four unshielded twisted pairs 

of 24 AWG copper, thermoplastic insulated solid conductors enclosed 

by a thermoplastic jacket. 

2. All cable will conform to the requirements defined by Article 800 of 

the National Electrical Code and shall be Plenum rated.  Plenum 

rated cable is defined as cables installed in ducts, plenums and 

other spaces used for environmental air and shall conform to 

specifications for CMP 50 (limited combustible cable) and C(UL)FT-6.  

3. All conductor insulation shall be FEP. 
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B. Physical Characteristics: 

1. Shall be plenum rated and meet applicable requirements of ANSI/ICEA 

S-80-576.  All 4 pairs must be insulated with F.E.P.  No 

constructions that use mixed insulation materials will be allowed. 

2. The diameter of the insulated conductor materials will be allowed. 

3. Shall consist of (4) 22-26 AWG twisted pairs. 

4. Shall be suitable for the environment in which they are to be 

installed. 

5. The color coding pairs shall be: 

 

  Pair 1 W-BL; BL 

  Pair 2 W-O; 0 

  Pair 3 W-G; G 

  Pair 4 W-BR; BR 

 

6. The overall diameter of the cable shall be no larger than 0.240 

inches. 

7. The ultimate breaking strength measured in accordance with ASTM D 

4565 shall be 295 lb/f minimum. 

8. Cable shall withstand a bend radius of 1 inch at -4°F without jacket 

or insulation cracking. 

9. Cable shall be third party verified to meet TIA/EIA Category 6. 

C. Transmission Characteristics: 

1. DC resistance of any conductor shall not exceed 9.38 Ohms per 328 ft 

max. at 68°F.  Measured in accordance with ASTM D 4566. 
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2. The mutual capacitance of any pair at 1 kHz for 328 ft cable shall 

not exceed 4.4 nF nominal. 

3. DC resistance unbalanced any two conductors of any pair shall not 

exceed 5% when measured or corrected to 68°F in accordance with ASTM 

D 4566. 

4. The maximum Attenuation @ 68°F ± 5.5° of any pair shall be less than 

the following values:  (See Table 1) 

5. The SRL swept measurement for 100m or longer shall meet or exceed 

the following values:  (See Table 1)  

6. The RL @ 68°F ± 5.5° between pairs in a cable for a length of 328 ft 

shall meet or exceed the following values:  (See Table 1) 

7. The NEXT coupling loss @ 68°F ± 5.5° between pairs in a cable shall 

be greater than or equal to the following values:  (See Table 1) 

8. The PSNEXT loss @ 68°F ± 5.5° between pairs in a cable for a length 

of 328 ft shall be greater than or equal to the following values:  

(See Table 1) 

9. The ELFEXT loss @ 68°F ± 5.5° between pairs in a cable for a length 

of 328 ft shall be greater than or equal to the following values:  

(See Table 1) 

10. The PSELFEXT loss @ 68°F ± 5.5° between pairs in a cable for a 

length of 328 ft shall not exceed the following values:  (See Table 

1) 

11. The propagation delay of any pair at 10 MHz shall not exceed 5.7 

ns/m.   

 

Freq 
MHz 

Attenuati
on 

SRL 

(dB)mi

RL 

(dB)mi

NEXT  

(dB)mi

PS- ELFEXT 
(dB)min 

PS- 

ELFEXT 

ACR 

(dB)min

PS- 

ACR 
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(dB)max/ 

100m 

 

n 

 

n n 

 

NEXT 

(dB)mi
n 

 (dB)min 

 

/ 

100m 

(dB)min
/ 

100m 

1.0 2.0 25.5 20.0 78 76 75 72 76 74 

4.0 3.8 25.5 23.0 69 67 63 60 65 63 

10.0 6.0 25.5 25.0 63 61 55 52 57 55 

16.0 7.6 25.5 25.0 60 58 51 48 52 50 

20.0 8.5 25.5 25.0 58 56 49 46 50 48 

31.2
5 

10.7 24.5 23.6 55 53 45 42 44 42 

62.5 15.4 23.0 21.5 51 49 39 36 36 34 

100.
0 

19.8 22.0 20.1 48 46 35 32 28 26 

200.
0 

29.0 20.5 18.0 44 42 29 26 15 13 

250.
0 

32.8 20.0 18.3 42 40 27 24 10 8 

350.
0 

39.8 19.3 16.3 40 38 -- -- -- -- 

400.
0 

43.0 19.0 15.8 39 37 -- -- -- -- 

500.
0 

48.9 18.5 15.2 38 36 -- -- -- -- 

Table 1 

 

D. Quality Control 



Lebanon VA Medical Center May 18, 2012 

Behavioral Health Complex Issued for Bid 

Lebanon, PA 17042 VA Project No. 595-109 

 Project No. 3468 

 

COMMUNICATIONS HORIZONTAL CABLING 27 15 00-14 

1. Every Reel shall be tested for all characteristics listed in Table 

1.  This testing shall be performed using a sweep test method and 

include frequencies from 1 MHz to 500 Mhz.   

2. Every reel shall be provided with the nominal velocity of 

propagation value to be used in testing. 

E. Test Report 

1. A test report shall be attached to each reel of cable indicating the 

Reel number, the date of the test, and test results for each pair.  

At a minimum, test results will be shown for the parameters listed 

above for SRL, Attenuation, Crosstalk (NEXT), Power Sum Next.  

Characteristic impedance shall be shown for each pair.  Nominal 

velocity of propagation shall be shown. 

F. Cable Jacket 

1. Non-plenum rated cables shall have a PVC jacket. 

2. Plenum rated cables shall have an FEP jacket (listed limited 

combustible). 

2.6 INFORMATION OUTLET CONSTRUCTION 

A. Outlet Plates 

1. The outlet plate shall be mounted to a single gang surface or flush 

mounted box, and/or surface-mounted floor unit provided by the 

contractor.  Outlet plates shall be thermoplastic in all locations 

except in mechanical/electrical rooms where stainless steel type 

shall be used..  The outlet plates shall accept machine generated 

labeling.  Outlet plate color shall be coordinated with Architect 

and Owner. 

2. Modular furniture outlet plates shall be compatible with the modular 

furniture used for these renovations.  The outlet plate shall accept 

4 unshielded Cat 6 jacks or combination of jacks and blanks.  The 
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outlet plates shall accept machine generated labeling.  Outlet plate 

color shall be coordinated with the Architect and Owner. 

B. Category 6 UTP Jacks 

1. Jacks shall be selected to compliment the enhanced performance 

characteristics of the cable. 

2. Jacks must be capable of supporting inline power per IEEE 802.3af 

Standard for Powered Ethernet. 

3. Eight-wire, eight-position modular jacks shall be used for all 

information outlets.  Unless noted otherwise, each jack shall be fed 

by a separate four pair cable sheath.  Unless noted otherwise, all 

four pairs shall be wired to the jack using TIA/EIA-568B wiring 

scheme.  The jacks shall employ 110 style IDC contacts for 

termination of the wire. 

4. Jack housings shall be polycarbonate complying to UL 94V-2 

flammability rating.  Contact material shall be gold plating over 

base metal on mating area.  Jack pins shall be specifically designed 

to not deform or have degradation of service occur, when a 4 or 6 

pin modular plug is inserted into an 8 pin modular jack. 

5. All Category 6 outlets shall conform to TIA/EIA 568B or latest 

edition Commercial Building Telecommunications Cabling Standard, 

Horizontal Cable Section, and be part of the UL LAN Certification 

and Follow-up Program, and shall meet or exceed the following 

electrical and mechanical specifications: 

a. Electrical Specifications: 

1) TIA/EIA 568B Category 6 enhanced minimum requirements. 

2) Insulation Resistance:  500 MΩ minimum. 
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3) Dielectric withstand voltage 1,000 VAC RMS, 60 Hz minimum, 

contact-to-contact and 1,500 VAC RMS, 60 Hz minimum from any 

contact to exposed conductive surface. 

4) Contact Resistance:  20 mΩ maximum. 

5) Current Rating:  1.5A at 68 degrees F. per IEC Publication 

512-3, Test 5b. 

 

Frequency Worst Pair NEXT 
(maximum) MPS100 Outlet 

Power Sum ** 

Attenuation (maximum) 
(dB) MPS100 Outlet Power 

Sum ** 

1.00 MHz 87 0.02 

4.00 MHz 75 dB 0.02 

8.00 MHz 69 dB 0.02 

10.00 MHz 67 dB 0.02 

16.00 MHz 63 dB 0.03 

20.00 MHz 61 dB 0.03 

25.00 MHz 58 dB 0.03 

31.25 MHz 56 dB 0.04 

62.50 MHz 49 dB 0.08 

100.00 MHz 42.9 dB 0.07 

 

b. Mechanical Performance: 

1) Plug Insertion Life:  750 insertions. 

2) Contact Force:  3.5 oz. minimum using FCC-Approved modular 

plug. 
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3) Plug Retention Force:  20 lb. minimum between modular plug and 

jack. 

4) Temperature Range:  -40 degrees to 150 degrees F. 

6. UL Verified Category 6 Electrical Performance 

a. Comply with FCC Part 68 

b. ISO 9001 Certified Manufacturer 

C. UTP Plugs with Enhanced Performance Characteristics 

1. Eight-wire, eight-position modular plugs shall be used for all UTP 

cable assemblies. 

2. Plugs must be capable of supporting inline power per IEEE 802.3af 

standard for powered Ethernet. 

3. Plug housings shall be polycarbonate complying with UL 94V-2 

Flammability rating.  Contact material shall be gold over base metal 

plating on mating area and termination end. 

4. Plugs shall be rated for Category 6. 

2.7 COAXIAL CABLE 

A. RG-11/U:  NFPA 70, Type CATV. 

1. No. 14 AWG, solid, copper-covered steel conductor. 

2. Gas-injected, foam-PE insulation. 

3. Double shielded with 100 percent aluminum polyester tape and 60 

percent aluminum braid. 

4. Jacketed with sunlight-resistant, black PVC or PE. 

5. Suitable for outdoor installations in ambient temperatures ranging 

from minus 40 to plus 85 deg C. 
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B. RG-6/U:  NFPA 70, Type CATV or CM. 

1. No. 16 AWG, solid, copper-covered steel conductor; gas-injected, 

foam-PE insulation. 

2. Double shielded with 100 percent aluminum-foil shield and 60 percent 

aluminum braid. 

3. Jacketed with black PVC or PE. 

4. Suitable for indoor installations. 

C. NFPA and UL compliance, listed and labeled by an NRTL acceptable to 

authorities having jurisdiction as complying with UL 1655 and with 

NFPA 70 "Radio and Television Equipment" and "Community Antenna 

Television and Radio Distribution" Articles.  Types are as follows: 

1. CATV Plenum Rated:  Type CATVP, complying with NFPA 262. 

2.8 COAXIAL CABLE HARDWARE 

A. Coaxial-Cable Connectors:  Type BNC, 75 ohms. 

2.9 MISCELLANEOUS BACKBONE CABLING COMPONENTS 

A. This Section includes description of and requirements for 

telecommunications cabling backbones. 

B. General 

1. The function of the backbone cabling is to provide interconnections 

between telecommunications rooms, communications equipment rooms, 

and entrance facilities in the telecommunications cabling system 

structure.  Backbone cabling consists of the backbone cables, 

intermediate and main cross-connects, mechanical terminations, and 

patch cords or jumpers used for backbone-to-backbone cross-

connection.  Backbone cabling also includes cabling between 

buildings. 
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2. In planning the routing and support structure for the backbone 

copper cabling, care shall be taken to avoid areas where sources of 

high levels of EMI, such as motors and transformers, may exist.  

ANSI/TIA/EIA-569 specifies separation of the backbone cabling 

pathways from typical sources of EMI. 

3. The backbone cabling shall also include those cables that run from 

the TR's wall field to the network racks. 

C. Topology 

1. Star Topology 

a. The backbone cabling shall use the conventional hierarchical star 

topology  wherein each horizontal cross-connect in a 

telecommunications room is cabled to a main cross-connect or an 

intermediate cross-connect then to a main cross-connect, except 

as noted.  There shall be no more than two hierarchical levels of 

cross-connects in the backbone cabling.  From the horizontal 

cross-connect, no more than one cross-connect shall be passed 

through to reach the main cross-connect.  Therefore, 

interconnections between any two horizontal cross-connects shall 

pass through three or fewer cross-connects.  Only a single cross-

connect shall be passed through to reach the main cross-connect. 

b. Backbone cabling cross-connects may be located in 

telecommunications rooms, equipment rooms, or at entrance 

facilities.  Bridged taps shall not be used as part of the 

backbone cabling. 
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2. Accommodation of Non-Star Configurations 

a. Systems that are designed for non-star configurations such as 

ring, bus, or  tree, can be accommodated by the star topology 

through the use of appropriate interconnections, electronics, or 

adapters in the telecommunications rooms. 

D. Backbone Cabling Distances 

1. The distance between the entrance point and the main cross-connect 

shall be included in the total distance calculations.  The length 

and type of media (including gauge size for copper), shall be 

recorded and be provided to the Owner. 

2. In the main cross-connect, jumper and patch cord lengths shall not 

exceed 65 feet (20 m).    In the intermediate cross-connect, jumper 

and patch cord lengths shall not exceed 65 feet (20 m). 

3. Telecommunications equipment that connects directly to main or 

intermediate cross-connects should do so via cables of 98 feet (30.5 

m) or less. 

4. The maximum distance shall be 295 feet (90 m), for Category 6 UTP 

media.  This is the cable length between the mechanical terminations 

of the media at each horizontal cross-connect.  Length limitations 

for cross-connect jumpers and patch cords in the cross-connect 

facilities, including cross-connects, jumpers, and patch cords that 

connect horizontal cabling with equipment or backbone cabling, shall 

not exceed 20 feet (6 m) in length. 

E. Recognized Cable Types 

1. The following types of cables are recognized for use in the backbone 

cabling system.  These cables are: 

a. Multimode:  50/125 micron optical fiber (inside plant). 



Lebanon VA Medical Center May 18, 2012 

Behavioral Health Complex Issued for Bid 

Lebanon, PA 17042 VA Project No. 595-109 

 Project No. 3468 

 

COMMUNICATIONS HORIZONTAL CABLING 27 15 00-21 

b. High Pair count, unshielded twisted-pair (UTP) copper cables. 

2. The specific performance characteristics for the recognized cables, 

associated connecting hardware, and cross-connect jumpers and patch 

cords are described elsewhere. 

3. Hybrid cables, consisting of more than one of the recognized cables 

listed herein, under a common sheath, may be used in the backbone 

cabling system provided that they meet the established requirements. 
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F. Cross Connections & Interconnections 

1. General 

a. Horizontal and backbone building cables shall be terminated on 

connecting hardware that meets the requirements of this 

specification.  These cable terminations shall not be used to 

administer cabling system moves, adds, and changes.  All 

connections between horizontal and backbone cables shall be made 

through a horizontal cross-connect. 

b. Equipment cables that consolidate several ports on a single 

connector shall be terminated on dedicated connecting hardware.  

Equipment cables that extend a single port appearance may either 

be permanently terminated or interconnected directly to 

horizontal or backbone terminations. 

c. Products for this installation shall be furnished in new and 

factory packaged condition.  Each product shall be inspected by 

the Contractor to ensure completeness and that no damage was 

incurred during shipping.  The Contractor shall return to the 

manufacturer, any product found to be deficient.  The cost of the 

return and replacement product shall be borne by the Contractor.  

All products provided for this installation shall meet the 

following minimum criteria. 

d. Rack and/or wall mounted termination blocks shall be provided for 

termination of high pair count Cat 3 cables.  These termination 

blocks shall employ 110 Style IDC hardware. 

e. Only 110 style of IDC hardware shall be permitted for all 

connections. 

f. Contractor shall provide 110 to 8P8C modular patch cords.  

Provide quantities of (1), (2), (3), or (4) pair 110's as 

required by the Owner. 
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G. Backbone Distribution Cable Requirements 

1. Backbone distribution cables shall be installed between the main and 

intermediate (horizontal) cross-connect patch panels.  Backbone 

distribution cables shall be manufactured in compliance with the 

specifications.  

2. All cables shall be furnished in full, factory packaged reels.  The 

reels shall be marked with the respective cable part number and lot 

number by the manufacturer.  The supplier shall provide 

manufacturer's proof of compliance with the required manufacturing 

guidelines presented in the aforementioned standards.  Each reel 

shall be visually inspected upon receipt and prior to installation 

to ensure that no damage was incurred during shipment.  Any damaged 

cable shall be returned to the manufacturer for replacement of the 

entire reel.  The cost for replacement cable shall not be passed on 

to the Owner.  

2.10 50/125 MICRON MULTI-MODE OPTICAL FIBER 

A. Optical fiber requiring the use of mode conditioning patch cords when 

using a laser transmitter shall not be acceptable. 

B. General: 

1. All fibers in the cable shall be usable and meet this specification.  

The entire cable shall be replaced for a single failure at no 

additional cost to the Owner. 

2. Each optical fiber shall consist of a doped silica core surrounded 

by a concentric glass cladding.  The fiber shall be matched clad 

design. 

3. The fiber shall be designed to support IEEE 802.3ae performance 

criteria, including laser based 10 gigabit ethernet for 10GBASE-SX 

to 300 meters, IEEE 802.3 performance criteria, including laser 
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based gigabit Ethernet for both 1000 BASE-SX at 1000 meters and 1000 

BASE-LX at 600 meters 

4. All optical fiber provided shall be of the same manufacturer and 

part number throughout the installation. 

5. All connectors, hardware, and fiber assemblies shall be Laser 

Optimized 50um.  

C. Optical Parameters 

1. Attenuation 

a. The attenuation, of the cabled fiber, shall not exceed 3.5 dB/km 

at 850 nm and 1.0 dB/km at 1300 nm.  The typical attenuation 

values should be 3.0 dB/km at 850 nm and 1.0 dB/km at 1300 nm. 

b. Attenuation measurements shall be made in accordance with either 

ANSI/EIA/TIA-455-46 (Spectral Attenuation Measurement for Long-

Length Graded-Index Optical Fibers) or with ANSI/EIA/TIA-455-61 

(Measurement of Fiber or Cable Attenuation Using an OTDR). 
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2. Bandwidth 

a. The minimum LED over filled launch bandwidth shall not be less 

than 1500 MHz-km at 850 nm and 500 Mhz-km at 1300 nm. 

b. The minimum Effective Modal Bandwidth (EMB) of 2000 MHz*km @850 

nm with laser performance specified to achieve 1000 meters for 

gigabit ethernet (IEEE, 802.3Z) standard compliant links. 

3. Numerical Aperture 

a. The numerical aperture shall be .200 ± 0.015. 

4. Macrobending Attenuation 

a. The maximum induced attenuation shall be less than or equal 0.5 

dB at 850 and 1300 nm when wound 100 turns on a 75 mm diameter 

mandrel. 

5. Group Refractive Index 

a. The group refractive index shall be 1.496 at 850 nm and 1.487 at 

1300 nm. 

D. Geometrical Parameters 

1. Cladding Diameter 

a. The cladding outside diameter shall be 125.0 ± 2.0 µm. 

b. The cladding diameter shall be measured in accordance with 

ANSI/TIA/EIA-455-176 (Method for Measurement of Geometry by 

Automated Grey-Scale Analysis). 

2. Cladding Non-Circularity 

a. The cladding non-circularity shall be less than 5%. 
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b. The cladding non-circularity shall be measured in accordance with 

ANSI/TIA/EIA-455-176 (Method for Measurement of Geometry by 

Automated Grey-Scale Analysis). 

3. Core/Cladding Concentricity 

a. The offset between the center of the core and the center of the 

cladding shall be less than 3.0 µm. 

4. Coating 

a. The coating shall be a U.V. curable acrylate and shall be 245 µm ± 

10 microns in diameter.  The coating shall be readily removable 

with commercially available stripping tools. 

b. Measurements shall be in accordance with either EIA-455-55A, 

Methods for Measuring the Coating Geometry of Optical Fibers. 
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5. Coating Non-Circularity and Concentricity Error 

a. The coating non-circularity shall be less than or 2%.   

b. Measurements shall be in accordance with either EIA-455-55A, 

Methods for Measuring the Coating Geometry of Optical Fibers. 

6. Core Diameter 

a. The core diameter shall be 50um ± 3.0 µm. 

b. The core diameter shall be measured in accordance with EIA/TIA-

455-58 (Core Diameter Measurement of Graded-Index Optical 

Fibers). 

7. Core Non-Circularity 

a. The core non-circularity shall be less than or equal 5%. 

b. The core non-circularity shall be measured in accordance with 

ANSI/TIA/EIA-455-176 (Method for Measurement of Geometry by 

Automated Grey-Scale Analysis). 

8. Fiber Tensile Proof Test 

a. The individual fibers shall be subjected to minimum proof stress 

of 0.70 GN/m2 (100 kpsi). 

b. Testing shall be in accordance with EIA-455-31A. 

E. Cable Jacket 

1. Non-plenum rated cables shall have a PVC jacket. 

2. Plenum rated cables shall have a plenum rated PVC jacket. 

3. Cable Jacket color shall be Aqua.  
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F. Cable shall be supplied with 2 000 mm of extra length at both ends.  

The inner end, shall be fastened so as to prevent the cable from 

becoming loose during shipping and installation. 

G. Cable Jacket: 

1. Non-plenum rated cables shall have a PVC jacket. 

2. Plenum rated cables shall have a plenum rated PVC jacket. 

3. The cable jacket shall be printed with the following information:  

Manufacturer, Manufacturer's part number, cable type, number of 

strands, UL Type, and sequential footage markings. 

4. Cables not installed in conduit, or solid bottom cable tray with a 

solid cover, shall be plenum rated and enclosed in an unjacketed 

interlocking steel armor which shall be painted orange. The armor 

shall be marked per NEC and TIA requirements. 

H. Cable shall be supplied with no more than 5 feet (1525 mm) of extra 

length at each end. 

2.11 HIGH PAIR COUNT, UTP COPPER CABLE 

A. Description:  100-ohm, 100-pair UTP, formed into 25-pair binder groups 

covered with a gray thermoplastic jacket and overall metallic shield. 

1. Comply with ICEA S-90-661 for mechanical properties. 

2. Comply with TIA/EIA-568-B.1 for performance specifications. 

3. Comply with TIA/EIA-568-B.2,Category 6. 

4. Listed and labeled by an NRTL acceptable to authorities having 

jurisdiction as complying with UL 444 and NFPA 70 for the following 

types: 

a. Type requirements in subparagraphs below are minimum requirements 

and may be revised to suit Project.  Retain options if "permitted 
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substitutions," as defined in NFPA 70, are appropriate for this 

Project. 

b. Communications, General Purpose: Type CM or CMG. 

c. Communications, Plenum Rated:  Type CMP, complying with NFPA 262. 

Communications, Riser Rated:  Type CMR, complying with UL 1666. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine pathway elements to receive cable.  Check raceways, cable 

trays, and other elements for compliance with space allocations, 

installation tolerances, hazards to cable installation, and other 

conditions affecting installation.  Do not proceed with installation 

until unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Installers:  Subject to compliance with the below requirements: 

1. Contractor shall be recognized by the manufacturer providing the 

data system performance warranty as an approved/certified installer 

of their products. Furnish a certificate from the manufacturer with 

the shop drawings. 

2. Contractor must have at least 5 years experience in providing 

certified communication Technology Programs.  

3. Contractor Program team which includes, as a minimum, the Program 

manager, and foreman. Note on the list the personnel that have been 

trained and certified by the data system manufacturer along with a 

brief description of their experience and training.  

4. Contractor must have at least one full time employee with a current 

RCDD status that is part of the Program team. Furnish a copy of the 

employee’s RCDD certificate with the shop drawings. 
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5. Contractor must have personnel trained and certified in both Cat 6 

cable installation and testing and fiber optic Technology, splicing, 

termination and testing techniques. Personnel must have experience 

using a Cat 6 cable tester, a light meter, and OTDR. Include 

personnel that will be assigned to this Program on the Program team 

list along with a brief description of their experience and 

training.  

6. Contractor and service organization shall be no greater than 100 

miles from the Program site. 

7. Installation shall be under the direct supervision of a Level 2 

installer, who shall be present at all times when work of this 

section is performed at the project site 

B. Install raceway components as indicated, according to manufacturer's 

written instructions.  Use techniques, practices, and methods that are 

consistent with EIA/TIA-569A. 

C. Separation of Wires:  Comply with EIA/TIA-569A rules for separation of 

unshielded copper voce and data system cables from potential EMI 

sources, including electrical power lines and equipment.  Insure that 

all communication outlet locations in wall, surface mounted raceways, 

or floor boxes have adequate backbox enclosures to house communication 

wiring. 

D. Horizontal Cable Installation 

1. Cable shall be installed in accordance with manufacturer's 

recommendations and best industry practices.  

2. All cables shall be installed in the following manner: 

a. Cable raceways shall not be filled greater than the NEC maximum 

fill for the particular raceway type.  Cabling shall be installed 

within raceway where no wire basket cable tray is accessible.  

Where cable tray is accessible, install cabling within tray. 
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b. Cables shall be installed in continuous lengths from origin to 

destination (no splices - field or factory).  

c. The cable's minimum bend radius and maximum pulling tension shall 

not be exceeded.  

d. Cable shall be installed above fire-sprinkler systems and shall 

not be attached to the system or any ancillary equipment or 

hardware.  The cable system and support hardware shall be 

installed so that it does not obscure any valves, fire alarm 

conduit, boxes, or other control devices.  

e. Any cable damaged or exceeding recommended installation 

parameters during installation shall be replaced by the 

contractor prior to final acceptance at no cost to the Owner. 

f. Cables shall be identified by a self-adhesive label or sleeve in 

accordance with this specification.  The cable label shall be 

applied to the cable behind the faceplate, on a section of cable 

that can be accessed by removing the cover plate, and at the 

patch panel, near the end of the cable so it can be viewed, and 

properly associated with the termination, without the need to 

unbundle cables.  Cable labels within the bundle shall not be 

accepted. 

g. Cables shall not be allowed to lay on the ceiling slab or ceiling 

support structure. 

3. In addition, different cable types shall be installed under the 

following provisions:  

a. Unshielded Twisted Pair  

1) Unshielded twisted pair cable shall be installed so that there 

are no bends less than four times the cables outside diameter 

(4 X cable O.D.) at any point in the run and at the 

termination field. 
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2) Pulling tension on 4-pair UTP cables shall not exceed 25 lbs. 

for a single cable or cable bundle. 

E. Outlet Installation 

1. All outlets shall be installed in the following manner:  

a. Wall mounted outlets shall be attached to 4 inches (10 cm) x 4 

inches (10 cm) x 2-1/2 inches (6.4 cm) deep boxes with raised 

extension (flush mount) and 4 inches (10 cm) x 4 inches (10 cm) x 

2-3/4 inches (7 cm) (surface mount). 

b. Wall mounted outlets shall be installed with the center of the 

plate at 18 inches (45.7 cm) above finished floor (AFF) unless 

otherwise indicated.  The faceplates shall be installed in a 

vertical orientation. 

c. Any unused faceplate positions shall be covered/filled with a 

blank insert made of the same or compatible material as the 

faceplate. 

d. Location of outlets in modular furniture shall be coordinated 

with Owner. 

e. Mounting of outlets in modular furniture shall be coordinated 

with furniture manufacturer and Owner. 

f. Contractor shall provide modular furniture outlet plate bezel and 

Category 5E Enhanced UTP Jacks that meet all the requirements of 

the specifications. 

F. Backbone Cable Installation 

1. General 

a. Cable shall be installed in accordance with manufacturer's 

recommendations and best industry practices.  
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b. All cables terminated on rack mounted equipment shall be strain 

relieved to allow patch panel to be removed and worked on from 

the front. 

2. All cables within conduit shall be installed in the following 

manner: 

a. Cable raceways shall not be filled greater than the NEC maximum 

fill for the particular raceway type. Cabling shall be installed 

within raceway where no wire basket cable tray is accessible.  

Where cable tray is accessible, install cabling within tray. 

b. Cables shall be installed in continuous lengths from origin to 

destination (no splices - field or factory).  

c. The cable's minimum bend radius and maximum pulling tension shall 

not be exceeded.  

d. Cable shall not be attached to the fire system or any ancillary 

equipment or hardware.  The cable system and support hardware 

shall be installed so that it does not obscure any valves, fire 

alarm conduit, boxes, or other control devices.  

e. Any cable damaged or exceeding recommended installation 

parameters during installation shall be replaced by the 

contractor prior to final acceptance at no cost to the Owner.  

f. Cables shall be identified by a self-adhesive label or sleeve in 

accordance with this specification.  The cable label shall be 

applied to the cable on a section of cable near the end that can 

be viewed, and properly associated with the termination, without 

the need to unbundle cables.  Cable labels within the bundle 

shall not be accepted. 

3. All cables within cable tray and on cable runway shall be installed 

in the following manner: 
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a. Cables installed in cable tray and on cable runway shall be 

organized into bundles no larger than 2.50 inches (6.4 cm) in 

diameter.  Hook and loop ties shall be spaced no farther than 5 

feet (152 cm) on center in a horizontal  line and no farther than 

12 inches (30.5 cm) on center in a vertical line.  Crosses and 

drops shall be neat and organized. 

4. In addition, different cable types shall be installed under the 

following provisions:  

a. Unshielded Twisted Pair  

1) Unshielded twisted pair cable shall be installed so that there 

are no bends less than four times the cables outside diameter 

(4 X cable O.D) at any point in the run and at the termination 

field. 

2) Pulling tension on 4-pair UTP cables shall not exceed 25 lb/f 

for a single cable or cable bundle. 

3) Cables shall be dressed and terminated in accordance with the 

recommendations made in the TIA/EIA-568-B document or most 

current documentation, manufacturer's recommendations and/or 

best industry practices. 

4) Pair untwist at the termination shall not exceed .50 inch 

(1.27 cm).  

5) The cable jacket shall be maintained as close as possible to 

the termination point. 

6) All modular jacks shall be oriented with the locking tab slot 

towards the floor. 

7) All terminations shall be made using industry standard tools 

that insert and trim the wires. 



Lebanon VA Medical Center May 18, 2012 

Behavioral Health Complex Issued for Bid 

Lebanon, PA 17042 VA Project No. 595-109 

 Project No. 3468 

 

COMMUNICATIONS HORIZONTAL CABLING 27 15 00-35 

8) All terminations shall be made according to the T568B wiring 

scheme. 
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b. Inside Plant - Copper:  

1) All placement shall conform to industry standards with regard 

to anchoring, cable support and separation from other 

facilities. 

2) Cables and innerduct shall not sag or droop but shall be 

installed so as to maintain a flat plane with smooth 

transitions from one level or direction to another. 

3) All cables shall be sufficiently racked and supported in order 

to eliminate stress on the cable. 

c. Backbone Copper Cables: 

1) Secure all backbone cables to wall within 12 inches (30.5 cm) 

of all terminations. 

2) UTP backbone cables shall be installed in conduit, cable tray, 

on cable runway, or cable trough. 

3) Cables above drywall ceilings shall be installed in conduit.  

Cables in exposed areas other than MER and TR shall be 

installed in conduit or surface raceway. 

4) Cables shall not be allowed to lay on the ceiling slab or 

ceiling support structure.  They must be anchored in such a 

way as to not interfere with other services or space access. 

d. Optical Fiber Cable  

1) All fiber cables shall be terminated with LC Duplex style 

connectors, multimode. 

2) All fiber cables shall provide no more than 5 feet of spare 

cable at each end.  
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3) No splices will be acceptable in fiber cables, except for the 

installation of factory pigtails. 

4) All fiber cables shall be neatly dressed and secured at racks 

and cabinets. 

5) All pulls of fiber optic cable shall be made with a recording 

tension meter and breakaway swivel. 

6) Where 250 micron coated fiber is field terminated, breakout 

kits that build up the fiber to a minimum 900 microns shall be 

used. 
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e. Inside Plant - Fiber:  

1) Plenum and Riser Rated Optical Fiber Cables: 

a) All fiber optic cable shall be installed in conduit 

innerduct, cable tray, on cable runway, or cable trough. 

b) Maintain polarization for entire system as described in 

ANSI/EIA/TIA-568-B Section 12.7.1, or most current 

documentation. 

c) Cable shall be continuous from patch panel to patch panel. 

d) Leave a 5 feet service loop in the optical fiber runs 

within all telecommunications closets. 

e) Adhere to all manufacturers' requirements regarding pulling 

tension and allowable lubricants. 

f) The Contractor shall be responsible for verifying the 

actual lengths and distances. 

g) The Contractor shall be responsible for verifying that 

conduits and raceways are "ready for occupancy" before 

cable placement. 

h) The Contractor shall assume the responsibility for any 

difficulties or damage to the cable during placement. 

i) Where fiber optic cable passes through a vertical backbone 

room, secure fiber to wall vertically every 48 inches.  

Review fasteners, strain relief and routing with Engineer. 

j) Provide end caps on all optical fiber during installation. 

3.3 GROUNDING 

A. Comply with Division 16 Section "Grounding and Bonding for Electrical 

Systems". 
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B. Contractor shall furnish and install a minimum of one copper 

telecommunications grounding bus bar (TGB) per TIA/EIA 568B, 569A, and 

J-STD-607 standards, in each new telecommunications room or space. 

C. Each TR shall use a copper stranded green insulated jumper 

interconnecting to the TMGB. 

3.4 CABLE SYSTEM TESTING 

A. Quality Assurance: 

1. Comply with UL. 

2. Comply with NFPA 70. 

3. Comply with ANSI/TIA/EIA 568-B. 

4. Tester Qualification:  All personnel performing testing shall be 

trained and certified in the operation of the test equipment and in 

the analysis of the results, by the equipment manufacturer. 

5. Testing Conference:  Meet with the Owner's Representative on 

approval of the testing plan to develop a mutual understanding of 

the detail.  Provide seven days advance notice of scheduled meeting 

time and location. 

a. Agenda Items:  Include at least the following: 

1) Submittal distribution requirements. 

2) Contract documents examination report. 

3) Testing plan. 

4) Work schedule and project site access requirements. 

5) Coordination and cooperation of trades and subcontractors. 

6) Coordination of documentation and communication flow. 
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6. Certify the testing results for accuracy and compliance with the 

specifications. 

7. Calibrate instruments at least every six months. 

B General: 

1. All copper cables and termination hardware shall be 100% tested for 

defects in installation and to verify cable performance under 

installed conditions in compliance with TIA/EIA 568-B.  All 

conductors of each installed cable shall be verified usable by the 

contractor prior to system acceptance.  Any defect in the cable 

system installation including but not limited to cable,  connectors, 

feedthrough couplers, patch panels, and connector blocks shall be 

repaired or replaced, at no cost to the Owner, in order to ensure 

100% useable conductors in all cables installed. 

2. Test leads for all tests shall be of the same manufacturer, grade, 

and type as the test subject. 

3. Test instrument data shall be submitted in accordance with Division 

1 requirements.  In addition, all test instruments utilized on this 

project shall be consistent throughout the duration of the project 

and shall be turned over complete to the Owner upon completion. 

4. All optical fiber cable strands and termination hardware shall be 

100% tested for defects in installation and to verify cable 

performance under installed conditions in compliance with TIA/EIA 

568-B.  All strands of each installed cable shall be verified 

useable by the Contractor prior to system acceptance.  Any defect in 

the cable system installation including, but not limited to, cable, 

connectors, feedthrough couplers, and patch panels shall be repaired 

or replaced, at no cost to the Owner, in order to ensure 100% 

useable strands in all cables installed. 

C. Copper Cables:  
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1. Each cable shall be tested for continuity on all pairs and/or 

conductors.  Twisted-pair data cables shall be tested for the all of 

the above requirements, plus tests that indicate installed cable 

performance.  These data cables shall be tested using a Class I 

cable analyzer.   

2. Each pair of each installed cable shall be tested using a "green 

light" test set that shows opens, shorts, polarity and pair-

reversals.  The test shall be recorded as pass/fail as indicated by 

the test set in accordance with the manufacturers recommended 

procedures, and referenced to the appropriate cable identification 

number and circuit or pair number.  Any faults in the wiring shall 

be corrected and the cable re-tested prior to final acceptance at no 

cost to the Owner.  

3. Each installed cable shall be tested for installed length using a 

TDR type device.  The cable length shall conform to the maximum 

distances set forth in the TIA/EIA-568-B Standard.  Cable lengths 

shall be recorded, referencing the cable identification number and 

circuit or pair number.  

4. High speed unshielded twisted pair (UTP) data cable shall be 

performance verified using an automated test set.  This test set 

shall be capable of testing for the continuity and length parameters 

defined above, shall be performed Bi-directionally and provide 

results for the following tests:  

a. Near End Cross-Talk (NEXT) 

b. Attenuation 

c. Ambient Noise 

d. Attenuation to Cross-Talk Ratio (ACR) 

e. Power Sum NEXT 
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f. Propagation Delay 

g. Propagation Delay Skew 

h. Power Sum ACR 

i. ELFEXT 

j. Power Sum ELFEXT 

k. Return Loss 

5. Test results shall be automatically evaluated by the equipment, 

using the most up-to-date criteria from the TIA/EIA Standard, and 

the result shown as pass/fail.  Test results shall be printed 

directly from the test unit or from a download file using an 

application from the test equipment manufacturer.  The printed test 

results shall include all tests performed, the expected test result 

and the actual test result achieved.  Hard and soft copies of the 

results shall be provided to the Owner in the format requested by 

the Owner. 

6. Results which are marginal and cause ‘flags’ or other identifiers on 

the test results are unacceptable.  These types of results are often 

referred to as Pass* by test equipment manufacturers.  Cable 

installations providing Pass* results shall be corrected as 

necessary without additional cost to the Owner. 

D. Optical Fiber Cables 

1. Each fiber strand shall be tested for attenuation with an optical 

power meter and light source.  Cable length and splice attenuation 

shall be verified using an OTDR.  

2. Multimode optical fiber attenuation shall be measured at 850 

nanometers (nm) and 1300 nm using an LED light source and power 

meter.  Tests shall be performed at both wavelengths on each strand 
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of fiber.  The set-up and test shall be conducted in accordance with 

EIA/TIA-526-14 Standard, Method B.  Two meter patch cords shall be 

used as test references and for the actual test.  This test method 

uses a one jumper reference, two jumper test to estimate the actual 

link loss of the installed cables plus two patch cords.  Test 

evaluations for the panel to outlet (horizontal) shall be based on 

the values set forth in the EIA/TIA-568-B Annex H, Optical Fiber 

Link Performance Testing.  

3. Singlemode optical fiber attenuation shall be measured at 1310 nm 

and 1550 nm using a laser light source and power meter.  Tests shall 

be performed at both wavelengths in two directions on each strand of 

fiber for a total of four tests per strand.  The setup and test 

shall be performed in accordance with EIA/TIA-526-7 Standard, Method 

1A.  Two meter patch cords shall be used as test references and for 

the actual test.  This test method utilizes a one jumper reference, 

two jumper test to estimate the actual link loss of the installed 

cable plus two patch cords. 

4. Test evaluation for the panel to panel (backbone) shall be based on 

the values set forth in the EIA/TIA-568-B Annex H, Optical Fiber 

Link Performance Testing.  

5. Each strand shall be tested with an Optical Time Domain 

Reflectometer (OTDR) to verify installed cable length and splice 

losses.  The OTDR measurements for length shall be performed in 

accordance with EIA/TIA-455-60.  The measurements to determine 

splice loss shall be performed in accordance with manufacturers' 

recommendations and best industry practices.  

6. Cable Tests: 

a. Test 1 - every strand shall be tested in one direction only, with 

an Optical Time Domain Reflectometer (OTDR) at a wavelength of 

850 nm for multi-mode and 1310 nm for single-mode. The OTDR tests 
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are to be printed out from the test equipment and delivered to 

the Owner with the other documents. This test can be performed 

utilizing a lab splice. 

b. Test 2 - each strand is to be tested with an Optical Time Domain 

Reflectometer (OTDR), at wavelengths of 850 nm and 1300 nm for 

multi-mode and 1310 nm and 1550 nm for single-mode. The OTDR 

tests are to be printed out from the test equipment and delivered 

to the Owner with the other documents. 

c. Test 3 - each strand is to be tested with an Optical Power Source 

(transmitter) and an Optical Power Meter (receiver) measured at 

wavelengths of 850 nm and 1300 nm for multi-mode and 1310 nm and 

1550 nm for single-mode. The results of this test shall be 

recorded by the technician and delivered to the Owner with the 

other documents 

7. Cable Testing - Pre Construction: 

a. Perform Test 1 

b. All strands of optical fiber cable shall be tested by the cabling 

contractor before it is installed.  Every strand shall be tested 

with an Optical Time Domain Reflectometer (OTDR) at a wavelength 

of 1310 nm. 

c. If a single strand is found damaged, the cable will be considered 

a bad cable and must be replaced at no additional cost to the 

Owner. 

8. Cable Testing - After Installation - Before Splicing or Termination: 

a. Perform Test 1 

b. All strands for each cable segment shall be tested after they are 

installed and before they are spliced 
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c. If a single strand is found damaged, the cable will be considered 

a bad cable and must be replaced at no additional cost to the 

Owner. 

d. Test the new segment to demonstrate acceptability. 

9. Cable Testing - After Splicing and Terminating: 

a. Perform Test 2 

b. Perform Test 3 

c. If a single strand is found to exceed the performance criteria, 

the source of the problem must be identified and rectified or the 

cable will be considered a bad cable and must be replaced. The 

Owner shall not bear any additional expense to rectify the 

problem or to replace the cable. 

d. The results of the above tests are to be certified reports, 

provided in both hard copy and soft copy format. The soft copy 

shall be accompanied by all software necessary to fully utilize 

the test results. Tests are to be witnessed by the owner's field 

representative and manually recorded. 

e. Test results shall be organized in a manner that is acceptable to 

the Owner. 

3.5 CABLE SYSTEM LABELING  

A. General 

1. This section describes the administration of cables, termination 

hardware, termination positions, and splices within the 

administrative jurisdiction.  As changes are made to the wiring 

system, affected labels, records, reports, and drawings shall be 

updated. 
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2. Identical cables spliced together shall be administered as a single 

cable. 

3. Termination hardware contains one or more termination positions.  

For example, an 8-pin modular connector on a panel may be 

administered as one termination position on its associated 

termination hardware. 

4. This section describes the administration of the wiring hierarchy 

specified in ANSI/TIA/EIA-606A. 

5. All labeling shall utilize machine generated characters. No hand 

written labels shall be accepted. 

B. Identifiers 

1. Cable Identifiers 

a. A unique identifier shall be assigned to each cable to serve as a 

link to the cable record.  This identifier shall be marked on 

each cable or its labels. 

2. Cable Labeling 

a. Horizontal and backbone subsystem cables shall be labeled at each 

end.  Labels shall be affixed at each end rather than marking the 

cable.  For proper administration. Additional cable labeling may 

be required on the cable at intermediate locations such as 

conduit ends, backbone splice points, manholes, and pull boxes.  

Both end termination positions shall be marked on the cable or 

its labels. 

1) Note - For hybrid cables, additional cable labels should be 

used to identify the individual hybrid components. 

b. Cables of differing conductor counts that are spliced together 

may be administered as separate cables.  Encoded cable 
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identifiers may be used to identify the pair/conductor counts of 

the largest cable.  This method is preferable when splicing 

cables of dissimilar characteristics. 

c. The difference splice segments (branches) may be labeled with a 

single cable identifier provided that the pair/conductor count of 

the largest cable is maintained end-to-end and indicated on the 

cable labels. 

d. In the event that a cable is routed through multiple pathway 

segments, the pathway record linkage field shall contain 

references to all pathway segments used. 

3. Termination Hardware Identifiers 

a. A unique identifier shall be assigned to each termination 

hardware unit to serve as a link to its record.  For example C4R6 

is termination hardware in column 4 row 6 of the backbone 

termination cross-connects in space B101. 

b. An identifier shall be marked on each termination hardware or its 

label. 

1) Note - Duplicate labeling of termination hardware located in 

the work area is optional.  For example, a faceplate or box 

does not require a separate identifier if the identifier for 

the connector is used for labeling. 

4. Termination Position Identifiers 

a. A unique identifier shall be assigned to each termination 

position to serve as a link to the termination position record. 

b. An identifier shall be marked on each termination position label.  

Each termination position shall be marked with the termination 

identifier except in cases where high termination densities make 

labeling impractical.  In these cases, identifiers shall be 
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assigned to each termination hardware unit and to the actual 

termination position identifier determined by the conventions 

used for that unit.  Labeling at the work area end may also 

include the termination position identifier for the other end of 

the cable and the cable identifier. 

5. Splice Closure Identifiers 

a. A unique identifier shall be assigned to each splice closure to 

serve as a link to the splice record. 

b. An identifier shall be marked on each splice closure or its 

label. 

C. Labeling and Color Coding 

1. Labels 

a. Adhesive Labels 

1) Adhesive labels shall meet the legibility, defacement, and 

adhesion requirements specified in UL 969 (Ref D-16).  

Additionally, labels shall meet the general exposure 

requirements in UL 969 for indoor use.  Outside plant labels 

shall meet the exposure requirements listed in UL 969 for 

indoor and outdoor use. 

2) Cable labels should have a durable substrate, such as vinyl, 

suitable for wrapping.  Vinyl has good conformability, thereby 

making it desirable for wrapping and also enabling it to 

withstand bending.  It is recommended to use labels with a 

white printing area and a clear “tail” that self-laminates the 

printed area when wrapped around a cable.  The clear tail 

should be of sufficient length to wrap around the cable at 

least one and one-half times. 
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3) All characters shall be machine generated using a legible font 

large enough to read. All ink shall be permanent, non-fading, 

non-bleeding. 

b. Insert Labels 

1) Insert labels shall meet the legibility, defacement, and 

general exposure requirements specified in UL 969.  Outside 

plant labels shall meet the exposure requirements listed in UL 

969 for indoor and outdoor use.  An insert label shall be 

securely held in place under the normal operating conditions 

and usage to which the labeled infrastructure element is 

subjected. 

2) All characters shall be machine generated using a legible font 

large enough to read. All ink shall be permanent, non-fading, 

non-bleeding. 

c. Pathway ID Tags 

1) Each pathway, (conduit, cable tray, etc.), shall be 

appropriately tagged at both ends at strategic locations where 

midspans are accessible/visible. 

2) Each tag shall be 2/32 inch (.16 cm) thick stainless steel, 2 

inch (5.08 cm) to 2-1/2 inch (6.35 cm) in diameter, and 

include a 5/32 inch (.40 cm) hole for the fastener. 

3) Authorized fasteners shall be wire-link chain or beaded chain. 

4) Letters shall be stamped or engraved, 4/32 inch (.32 cm) high, 

and be consistent with the specified labeling scheme. 

2. Color Coding of Termination Fields 

a. Color coding as specified in this standard is based on the 

hierarchical star configuration for backbone cabling as specified 
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in ANSI/TIA/EIA-568B.  That standard allows a maximum of up to 

two hierarchical levels in the backbone.  The first level in the 

hierarchy encompasses cabling from the main cross-connect to a 

telecommunications closet in the same building, or to an 

intermediate cross-connect in a remote building.  The second 

level encompasses cabling between two telecommunication rooms 

within the building containing the main cross-connect or between 

an intermediate cross-connect and a telecommunications closet in 

a remote building. 

b. Color Coding Rules 

1) termination labels identify the two ends of the same cable 

shall be of the same color; 

2) cross-connections are generally made between termination 

fields (groups of termination labels) of two different colors; 

3) the color orange (Pantone 150C) shall be reserved for the 

identification of the demarcation point (central office 

termination); 

4) the color green (Pantone 353C) shall be used to identify the 

termination of network connections on the customer side of the 

demarcation point; 

5) the color purple (Pantone 264C) shall be used to identify the 

termination of cables originating from common equipment (e.g., 

PBXs, computers, LANs, and multiplexers); 

6) the color white shall be used to identify the first-level 

backbone telecommunications media termination in the building 

containing the main cross-connect; 

7) the color gray (Pantone 422C) shall be used to identify the 

second-level backbone telecommunications media termination in 

the building containing the main cross-connect; 
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8) the color blue (Pantone 291C) shall be used to identify the 

termination of station telecommunication media and is required 

only on the TC and ER end of the cable, not at the 

telecommunications outlet; 

9) the color brown (Pantone 465C) shall be used to identify 

interbuilding backbone cable terminations; 

10) the color yellow (Pantone 101C) shall be used to identify 

the termination of auxiliary circuits, alarms, maintenance, 

security, and other miscellaneous circuits; 

11) the color red (Pantone 184C) shall be used to identify the 

termination of key telephone systems; 

12) in buildings not containing the main cross-connect, white 

may be used to identify second-level backbone terminations. 

D. Records 

1. General 

a. For effective administration, telecommunications records are 

typically used in conjunction with other records.  The data 

included in the records shall contain specific information about 

the particular installation as required, such as component 

manufacturer, transmission rate, etc. 

2. Cable Records 

a. The cable identifier, cable type, and unterminated, damaged, 

available pairs/conductors shall be recorded for each cable.  

Additionally, linkages to termination position records, splice 

records, pathway records, and grounding records shall be 

maintained.  The cable record shall document every pair/conductor 

in the cable. 
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b. The cable type field shall include the manufacturer and 

manufacturer’s designation.  The month and year of installation 

or acceptance shall also be recorded. 

c. The termination position linkage field is used to document the 

termination positions of every pair/conductor or set of 

pairs/conductors of the cable.  Each pair/conductor or set of 

pairs/conductors has a linkage to two termination position 

records. 

d. The pathway from each outlet to head-end equipment shall be 

identified on record plans. 

3. Termination Hardware Records 

a. The termination hardware identifier and type, and damaged 

position numbers shall be recorded for each element of 

termination hardware.  Additionally, linkages to termination 

position records, space records, and grounding records shall be 

maintained.  The termination hardware record shall identify every 

termination position within the hardware. 

b. Termination position linkage fields are used to provide access to 

information in termination position records.  Termination 

positions may be used individually or in sets. 

4. Termination Position Records 

a. The termination position identifier type, user code, and cable 

pair/conductor numbers shall be recorded.  Additionally, linkages 

to cable records, termination position records, termination 

hardware records, and space records shall be maintained. 

b. Other termination position record 1 linkage is used to document 

the corresponding termination position at the other end of the 

pair or sets of pairs.  Other termination position record 2 

linkage is used to document the cross-connect position. 
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c. A user code shall be assigned to a termination position record 

for a telecommunications outlet connector only.  This user code 

may be a telephone number, circuit number, user name, or some 

other specific term of reference. 

5. Splice Records 

a. The splice identifier and type shall be recorded.  Additionally, 

linkages to cable records and space records shall be maintained. 

b. To administer slices joining cable segments with one cable 

identifier (singly administered), a linkage is established from 

the cable record to the splice record through the splice linkage 

field. 

c. To administer splices joining cable segments with separate cable 

identifiers (separately administered), a pair/conductor-level 

linkage is established from the cable records to the splice 

record through the termination position field. 

E. Reports 

1. Cable Reports 

a. A cable summary report shall be available listing all cables and, 

at a minimum, their type and terminating positions.  Additional 

information from the cable records or other interlinked records 

may be desirable. 

2. End-to-End Circuit Report 

a. The end-to-end circuit report traces connectivity from end to 

end.  At a minimum, the report should list a user code, 

associated termination positions, and cables establishing 

connectivity from the work area to the other end of each circuit.  

Additional information from termination position or other 

interlinked records may be desirable. 
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3. Cross-Connect Report 

a. Each termination space containing cross-connects shall have a 

report available listing the cross-connections in that space.  

Additional information from the termination position records or 

other interlinked records may be desirable. 

3.6 CLEANING 

A. On completion of system installation, including outlet fittings and 

devices, inspect exposed finish.  Remove burrs, dirt, and construction 

debris and repair damaged finish, including chips, scratches, and 

abrasions. 

3.7 WARRANTY 

A. The installing contractor shall facilitate a manufacturer’s warranty 

between the manufacturer and the Owner which provides coverage of the 

installed cabling system for twenty years.  An extended component 

warranty shall be provided which warrants the functionality of all 

components used in the system for twenty years from the date of 

registration along with a twenty year performance warranty for the 

horizontal cable plant. 

B. At a minimum, the warranty shall define the following: 

1. That all passive components (those exhibiting no gain or energy 

contribution) comprising the registered solution will be free from 

manufacturing defects in material and workmanship under normal and 

proper use. 

2. That all cabling components utilized in the registered solution 

exceed the specifications of the TIA/EIA 568-B and ISO/IEC IS 11801 

standards. 

3. That the installation will exceed the attenuation, near end 

crosstalk (NEXT), and power sum requirements of TIA/EIA Bulletin 

568-A and ISO/IEC IS 11801 for cabling links and channels. 
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4. THAT THE INSTALLATION WILL EXCEED THE LOSS AND BANDWIDTH 

REQUIREMENTS SET FORTH IN OF TIA/EIA BULLETIN 568-B AND ISO/IEC IS 

11801 FOR FIBER LINKS AND CHANNELS. 

5. That the registered solution will be free from failures which 

prevent operation of any current or future applications introduced 

by recognized standards or user forums that use the TIA/EIA 568-B 

and ISO/IEC IS 11801 component and link/channel performance 

specifications. 
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C. The warranty shall include all parts and labor necessary. 

D. The warranty shall apply to the “LINK” as defined by TIA/EIA.  B 

“CHANNEL” warranty is not applicable. 

- - - E N D - - - 
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SECTION 27 51 16 
PUBLIC ADDRESS SYSTEM 

PART1 - GENERAL 

1.1 SUMMARY 

A. This section includes a system for amplifying a telephone system page 

signal and reproducing them on speakers throughout the facility. 

B. System components included herein, but not limited to, the following: 

1. Mixer/Amplifier 

2. Tuner/CD Player   

3. Speakers 

4. Telephone Paging Adapter 

5. Wiring 

6. Volume Controls 

1.2 SYSTEM DESCRIPTION 

A. General:  The sound system shall be a complete system.  The system 

shall sound to all designated areas within the facility 

B. The Systems shall operate in a complete and operating condition.  After 

completion, and prior to acceptance by the Owner, the System shall be 

demonstrated to the Owner.   

1.3 DEFINITIONS 

A. Channels:  Separate parallel signal paths, from sources to loudspeakers 

or loudspeaker zones, with separate amplification and switching that 

permit selection between paths for speaker alternative program signals. 

B. VU:  Volume unit. 

C. Zone:  Separate group of loudspeakers and associated supply wiring that 

may be arranged for selective switching between different channels. 

1.4 SUBMITTALS 

A. General:   Submit all product data and/or shop drawings bound in a 

single, soft cover binder. The sound system submittal shall comply with 

the following: 

1. Complete schedule of ALL equipment and materials that are to be 

supplied 

2. Specification sheets shall be divided into sections for each group 

of items, i.e., separate sections for sound equipment, accessories, 

single-line riser, etc. 
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3. Clearly identify each item by highlight marker or arrow to define 

that specific component and all associated component and all 

associated characteristics. 

B. Product data for each type of product specified 

C. Shop drawings detailing the following: 

1. Mixers 

2. If speakers submitted are different than the speakers specified, 

these calculations shall show how this difference affects the 

operation and performance 

3. A complete list, comparing equipment submitted verses equipment 

specified, showing any difference between the two 

4. A statement that the factory authorized distributor will certify the 

installation as to meeting the factory standards and that the 

installation company will maintenance the system under the 

manufacturer’s warranty 

D. Wiring Diagrams detailing wiring for power, signal, and control systems 

and differentiating clearly between manufacturer-installed and field-

installed wiring.  Identify terminals to facilitate installation, 

operation and maintenance 

1.5 INSTALLER QUALIFICATIONS 

A. Engage and experienced installer who is an authorized representative of 

the system manufacturer to perform work of this section 

1. The sound systems contractor shall be regularly engaged in the 

furnishing and installation of high quality sound systems for the 

last three (3) years and can provide evidence of successfully 

completing, with its present staff, at least three (3) projects of 

similar size and scope.  The contractor shall meet the above 

installer qualifications 

2. Contractor shall be factory authorized sales and installation 

contractor for all products used in the sound system 

3. Contractor shall demonstrate the following to the owner if requested 

during the submittal process: 

a. Adequate staff and technical experience to implement the work 

B. Manufacturer Qualifications:  Engage firms experienced in manufacturing 

equipment for sound systems and music systems complying with the 

requirements of these specifications 
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C. Comply with the following industry standards: 

1. Speakers shall be installed using standard industry standards 

2. Mounting hardware shall be designed and installed with the 

consideration of the manufactures specifications 

1.6 COORDINATION 

A. Coordinate layout and installation of system components and suspension 

system with other construction that penetrates ceilings or is supported 

by them, including light fixtures, HVAC equipment, fire-suppression 

system, and partition assemblies. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver products in factory containers. Store in clean, dry space.  

Protect products from fumes and construction dirt.  Handle carefully to 

avoid damage. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. General:  In order to guarantee the owner of all factory warranties, 

all equipment shall be obtained from a local factory authorized 

vendor/distributor for the job site geographical location.  Vendor 

shall be prepared to prove this, at the request of the owner. 

1. Alpha Communications. 

2. Altec Lansing Technologies, Inc. 

3. Atlas Sound LP. 

4. Bogen Communications, Inc. 

5. Dukane Communication Systems; part of GE Infrastructure, Security. 

6. Edwards Signaling & Security Systems; part of GE Infrastructure, 

Security. 

7. Rauland-Borg Corporation. 

2.2 EQUIPMENT 

A. AM/FM Tuner/CD Player 

1. General description: 

a. Unit shall mount in standard 19" equipment rack.  Front panel of 

unit shall consist of a LCD to display units current state and 

allow selection of system functions. 

b. Memory buttons shall be available to store signal frequencies.  

Each memory button shall store a frequency from each band, for a 

total of 12 memorized frequencies.  Frequencies can be manually 
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stored, or the unit can automatically store the six strongest 

frequencies in the area. 

2. Unit requirements: 

a. Power required: 12VDC. 

b. Current draw: 1A Max. 

c. Power Output: 50W x 4. 

d. Frequency Characteristics: 40Hz - 20kHz. 

e. Signal-to-Noise Ration: 70dB. 

f. Controls: On/Off, Volume, Treble, and Bass adjustment, Bass 

Enhance, Mute, Digital Signal Processing. 

g. Display: Liquid Crystal Display. 

h. Weight: 4.5 lbs. 

i. Dimensions: 19"L x 3.5"H, 7.5"D. 

j. Color & Finish: Black Textured, semi-gloss enamel. 

k. Mounting Requirements: 19" Equipment Rack. 

l. AM/FM Tuner: 

1) FM Section Frequency Range:   87.5Mhz - 108.0MHz. 

2) Usable Sensitivity:   3uV. 

3) I.F. Frequency:   10.7MHz. 

4) AM Section Frequency Range: 531kHz - 1602kHz. 

5) Output: 1000mV @ FM 10% THD. 

6) Impedance: 600 ohm. 

7) Controls: AM/FM Band Selector, Tuning Control, Six Frequency 

Store and Recall Buttons, Automatic Storage, Weak Signal Gain. 

m. CD Player 

1) Sampling Frequency: 44.1kHz. 

2) Quantization Bits: 1 bit. 

3) Controls: Play, Pause, Stop, Track, Froward, Track Previous, 

Fast Forward, Rewind, Repeat, Random Play, Intro Play, Volume, 

Eject, Open. 

B. Preamplifiers 

1. Preamplifier:  Separately mounted. 

2. Output Power:  Plus 4 dB above 1 mW at matched power-amplifier load. 

3. Total Harmonic Distortion:  Less than 1 percent. 

4. Frequency Response:  Within plus or minus 2 dB from 20 to 20,000 Hz. 
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5. Input Jacks:  Minimum of two.  One matched for low-impedance 

microphone; the other matchable to cassette deck, CD player, or 

radio tuner signals without external adapters. 

6. Minimum Noise Level:  Minus 55 dB below rated output. 

7. Controls:  On-off, input levels, and master gain. 

C. Power Amplifier:  The power amplifier shall be capable of operation 

from a 120 V, 50/60 Hz line. Either direct input or plug-in module 

connections shall be available on the rear panel.  The amplifier shall 

meet the following performance criteria: 

1. Input sensitivity for rated output shall be available at 0.1V or 1.0 

V for module input and direct input. 

2. Power output shall be 240 W at less than 0.5% THD from 20 to 20k Hz 

(direct output) or 50 to 20k Hz (transformer output). 

3. Frequency response shall be ±1dB from 20 to 20k Hz (direct output) 

or 20 to 15k Hz (transformer output). 

4. Input impedance shall be 10k ohms for module input and direct input. 

5. Load impedance shall be 4, 8, 2.6 (25V line) or 21 (70.7 V line) 

ohms. 

6. Load voltage shall be 31.0, 43.8, 25 or 70.7 V. 

7. Output noise shall be 90 dB below rated output when all gain 

controls are off. 

8. Plug-in accessory modules designed for use with the power amplifier 

shall utilize the latest in surface mount component technology and 

shall include microphone, line and special function models. 

9. The power amplifier shall be rack-mounted using an optional rack-

mounting bracket. 

10. The amplifier’s dimensions shall be 16.5” x 6.0” x 13.2” and its 

weight shall be 43 lbs. 

D. Ceiling Mount Speakers 

1. The ceiling speakers shall utilizing line matching transformer and a 

white CRS baffle. 

2. It shall have a 10 oz. Ceramic magnet and a seamless cone. 

3. Frequency response range shall be 45 Hz. 19 kHz. (Nominal). 

4. Sensitivity shall be 97 dB. 1 W/1M. 

5. Voice coil shall be black anodized aluminum to help dissipate heat, 

have an impedance of 8 ohms and a diameter of 1”. 
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6. Transformer primary voltage shall be 25V/70.7V with a frequency 

response range of 45 Hz-19kHz. (Nominal) and multiple taps. 

7. Insertion loss shall not exceed 1.5 dB. 

8. Unit shall include factory installed CRS baffle. 

9. Baffle shall include welded speaker mounting studs and all necessary 

hardware to match the baffle to associated hardware. 

10. Baffle overall diameter shall not exceed 12 ¾”. 

11. Baffle shall be finished in white powder coat epoxy. 

E. Wall Mounted Speakers: 

1. Speakers shall have the same requirements as ceiling mount speakers 

only wall mounts shall come complete with necessary mounting 

hardware to install speaker on walls shown on the drawings. 

F. Horn-Type Loudspeakers: 

1. Type:  Single-horn units, double-reentrant design, with minimum 

full-range power rating of 15 W. 

2. Matching Transformer:  Full-power rated with four standard taps.  

Maximum insertion loss of 0.5 dB. 

3. Frequency Response:  Within plus or minus 3 dB from 250 to 

12,000 Hz. 

4. Dispersion Angle:  130 by 110 degrees. 

5. Mounting:  Integral bracket. 

2.3 EQUIPMENT CABINET 

A. Comply with TIA/EIA-310-D. 

B. House amplifiers and auxiliary equipment at each location. 

C. Cabinet Housing: 

1. Constructed of 0.0478-inch steel, minimum, with front- and rear-

locking doors and standard TIA/EIA-310-D-compliant, 19-inch racks. 

2. Arranged for wall mounting. 

3. Sized to house all equipment indicated, plus spare capacity. 

4. Include 20 percent minimum spare capacity for future equipment in 

addition to space required for future cassette deck and CD player. 

D. Ventilation:  A low-noise fan for forced-air cabinet ventilation.  Fan 

shall be equipped with a filtered input vent and shall be connected to 

operate from 105- to 130-V ac, 60 Hz; separately fused and switched; 

arranged to be powered when main cabinet power switch is on. 
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2.4 TELEPHONE PAGING ADAPTER 

A. Adapters shall accept voice signals from telephone extension dialing 

access and automatically provide amplifier input and program override 

for preselected zones. 

1. Minimum Frequency Response:  Flat, 200 to 2500 Hz. 

2. Impedance Matching:  Adapter matches telephone line to public 

address equipment input. 

3. Rack mounting. 

4. Adapter shall be complete with separate volume control so that 

paring volume is independent of overall building sound system. 

2.5 OUTLETS 

A. Volume Attenuator Station:  Wall-plate-mounted autotransformer type 

with paging priority feature. 

1. Wattage Rating:  10 W unless otherwise indicated. 

2. Attenuation per Step:  3 dB, with positive off position. 

3. Insertion Loss:  0.4 dB maximum. 

4. Attenuation Bypass Relay:  Single pole, double throw.  Connected to 

operate and bypass attenuation when all-call, paging, program 

signal, or prerecorded message features are used.  Relay returns to 

normal position at end of priority transmission. 

5. Label:  "Speaker Volume." 

B. Microphone Outlet:  Three-pole, polarized, locking-type, microphone 

receptacles in single-gang boxes.  Equip wall outlets with brushed 

stainless-steel device plates.  Equip floor outlets with gray tapered 

rubber or plastic cable nozzles and fixed outlet covers.  Floor outlet 

boxes shall be listed for installation in slab on-grade concrete floor 

application. 

2.6 CONDUCTORS AND CABLES 

A. Jacketed, twisted pair and twisted multipair, untinned solid copper. 

1. Insulation for Wire in Conduit:  Thermoplastic, not less than 1/32 

inch (0.8 mm) thick. 

2. Plenum Cable:  Listed and labeled for plenum installation. 

2.7 RACEWAYS 

A. Conduit and Boxes:  Comply with Division 16 Section "Raceway and Boxes 

for Electrical Systems."  Flexible metal conduit shall not be used. 

1. Outlet boxes shall be not less than 2 inches (50 mm) wide, 3 inches 

(75 mm) high, and 2-1/2 inches (64 mm) deep. 
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PART 3 - EXECUTION 

3.1 WIRING METHODS 

A. Wiring Method:  Install cables in raceways and cable trays except 

within consoles, cabinets, desks, and counters.  Conceal raceway and 

cables except in unfinished spaces. 

1. Install plenum cable in environmental air spaces, including plenum 

ceilings. 

2. Comply with requirements for raceways and boxes specified in 

Division 16 Section "Raceway and Boxes for Electrical Systems." 

B. Wiring Method:  Conceal conductors and cables in accessible ceilings, 

walls, and floors where possible. 

C. Wiring within Enclosures:  Bundle, lace, and train cables to terminal 

points with no excess and without exceeding manufacturer's limitations 

on bending radii.  Provide and use lacing bars and distribution spools. 

3.2 INSTALLATION OF RACEWAYS 

A. Comply with requirements in Division 16 Section "Raceway and Boxes for 

Electrical Systems" for installation of conduits and wireways. 

B. Install manufactured conduit sweeps and long-radius elbows whenever 

possible. 

3.3 INSTALLATION OF CABLES 

A. Comply with NECA 1. 

B. General Cable Installation Requirements: 

1. Terminate conductors; no cable shall contain unterminated elements.  

Make terminations only at outlets and terminals. 

2. Splices, Taps, and Terminations:  Arrange on numbered terminal 

strips in junction, pull, and outlet boxes; terminal cabinets; and 

equipment enclosures.  Cables may not be spliced. 

3. Secure and support cables at intervals not exceeding 30 inches (760 

mm) and not more than 6 inches (150 mm) from cabinets, boxes, 

fittings, outlets, racks, frames, and terminals. 

4. Bundle, lace, and train conductors to terminal points without 

exceeding manufacturer's limitations on bending radii.  Install 

lacing bars and distribution spools. 

5. Do not install bruised, kinked, scored, deformed, or abraded cable.  

Do not splice cable between termination, tap, or junction points.  

Remove and discard cable if damaged during installation and replace 

it with new cable. 
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6. Cold-Weather Installation:  Bring cable to room temperature before 

dereeling.  Heat lamps shall not be used. 

C. Open-Cable Installation: 

1. Install cabling with horizontal and vertical cable guides in 

telecommunications spaces with terminating hardware and 

interconnection equipment. 

2. Suspend speaker cable not in a wireway or pathway a minimum of 8 

inches (200 mm) above ceiling by cable supports not more than 60 

inches  (1524 mm)apart. 

3. Cable shall not be run through structural members or be in contact 

with pipes, ducts, or other potentially damaging items. 

D. Separation of Wires:  Separate speaker-microphone, line-level, speaker-

level, and power wiring runs.  Install in separate raceways or, where 

exposed or in same enclosure, separate conductors at least 12 inches 

(300 mm) apart for speaker microphones and adjacent parallel power and 

telephone wiring.  Separate other intercommunication equipment 

conductors as recommended by equipment manufacturer. 

3.4 INSTALLATION 

A. Match input and output impedances and signal levels at signal 

interfaces.  Provide matching networks where required. 

B. Identification of Conductors and Cables:  Color-code conductors and 

apply wire and cable marking tape to designate wires and cables so they 

identify media in coordination with system wiring diagrams. 

C. Equipment Racks: 

1. Group items of same function together, either vertically or side by 

side, and arrange controls symmetrically.  Mount monitor panel above 

the amplifiers. 

2. Arrange all inputs, outputs, interconnections, and test points so 

they are accessible at rear of rack for maintenance and testing, 

with each item removable from rack without disturbing other items or 

connections. 

3. Blank Panels:  Cover empty space in equipment racks so entire front 

of rack is occupied by panels. 

D. Conductor Sizing:  Unless otherwise indicated, size speaker circuit 

conductors from racks to loudspeaker outlets not smaller than 

No. 18 AWG and conductors from microphone receptacles to amplifiers not 

smaller than No. 22 AWG. 
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E. Speaker-Line Matching Transformer Connections:  Make initial 

connections using taps. 

F. Connect wiring according to Division 16 Section "Low-Voltage Electrical 

Power Conductors and Cables." 

3.5 GROUNDING 

A. Ground cable shields and equipment to eliminate shock hazard and to 

minimize ground loops, common-mode returns, noise pickup, cross talk, 

and other impairments. 

B. Signal Ground Terminal:  Locate at main equipment cabinet.  Isolate 

from power system and equipment grounding. 

C. Install grounding electrodes as specified in Division 16 Section 

"Grounding and Bonding for Electrical Systems." 

3.6 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to perform tests and 

inspections. 

B. Manufacturer's Field Service:  Engage a factory-authorized service 

representative to inspect, test, and adjust components, assemblies, and 

equipment installations, including connections. 

C. Perform tests and inspections. 

1. Manufacturer's Field Service:  Engage a factory-authorized service 

representative to inspect components, assemblies, and equipment 

installations, including connections, and to assist in testing. 

D. Tests and Inspections: 

1. Schedule tests with at least seven days' advance notice of test 

performance. 

2. After installing public address and mass notification systems and 

after electrical circuitry has been energized, test for compliance 

with requirements. 

3. Operational Test:  Perform tests that include originating program 

and page messages at microphone outlets, preamplifier program 

inputs, and other inputs.  Verify proper routing and volume levels 

and that system is free of noise and distortion. 

4. Signal-to-Noise Ratio Test:  Measure signal-to-noise ratio of 

complete system at normal gain settings as follows: 

a. Disconnect microphone at connector or jack closest to it and 

replace it in the circuit with a signal generator using a 1000-Hz 

signal.  Replace all other microphones at corresponding 
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connectors with dummy loads, each equal in impedance to 

microphone it replaces.  Measure signal-to-noise ratio. 

b. Repeat test for each separately controlled zone of loudspeakers. 

c. Minimum acceptance ratio is 50 dB. 

5. Distortion Test:  Measure distortion at normal gain settings and 

rated power.  Feed signals at frequencies of 50, 200, 400, 1000, 

3000, 8000, and 12,000 Hz into each preamplifier channel.  For each 

frequency, measure distortion in the paging and all-call amplifier 

outputs.  Maximum acceptable distortion at any frequency is 3 

percent total harmonics. 

6. Acoustic Coverage Test:  Feed pink noise into system using octaves 

centered at 500 and 4000 Hz.  Use sound-level meter with octave-band 

filters to measure level at five locations in each zone.  For spaces 

with seated audiences, maximum permissible variation in level is 

plus or minus 2 dB.  In addition, the levels between locations in 

same zone and between locations in adjacent zones must not vary more 

than plus or minus 3 dB. 

7. Power Output Test:  Measure electrical power output of each power 

amplifier at normal gain settings of 50, 1000, and 12,000 Hz.  

Maximum variation in power output at these frequencies must not 

exceed plus or minus 1 dB. 

8. Signal Ground Test:  Measure and report ground resistance at pubic 

address equipment signal ground.  Comply with testing requirements 

specified in Division 26 Section "Grounding and Bonding for 

Electrical Systems." 

E. Inspection:  Verify that units and controls are properly labeled and 

interconnecting wires and terminals are identified.  Prepare a list of 

final tap settings of paging speaker-line matching transformers. 

F. Public address and mass notification systems will be considered 

defective if they do not pass tests and inspections. 

G. Prepare test and inspection reports. 

1. Include a record of final speaker-line matching transformer-tap 

settings, and signal ground-resistance measurement certified by 

Installer. 

3.7 STARTUP SERVICE 

A. Engage a factory-authorized service representative to perform startup 

service. 
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1. Verify that electrical wiring installation complies with 

manufacturer's submittal and installation requirements. 

2. Complete installation and startup checks according to manufacturer's 

written instructions. 

B. The gain structure of the System shall be adjusted for the best signal 

to noise performance.  The zero indication of the mixer meters shall 

correspond to 3dB below amplifier maximum power output with amplifier 

volume controls at full clockwise.  Fixed pads shall only be  used. 

C. Equalization shall be determined by averaging data taken at four points 

in the room.  Equalization shall be configured for four preset 

operation. 

D. With typical control settings and no audience present there shall be no 

hum or buzz heard from any loudspeaker at any listener location.  With 

typical control settings and an audience  present there shall be no 

hiss heard from any loudspeaker. 

E. With the loudspeakers operating at maximum sound pressure level there 

shall be no noise caused by mechanical resonance. 

3.8 ADJUSTING 

A. On-Site Assistance:  Engage a factory-authorized service representative 

to provide on-site assistance in adjusting sound levels, resetting 

transformer taps, and adjusting controls to meet occupancy conditions. 

B. Occupancy Adjustments:  When requested within 12 months of date of 

Substantial Completion, provide on-site assistance in adjusting system 

to suit actual occupied conditions.  Provide up to two visits to 

Project during other-than-normal occupancy hours for this purpose. 

3.9 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's 

maintenance personnel to adjust, operate, and maintain the public 

address and mass notification systems and equipment. 

- - - E N D - - - 
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SECTION 28 31 00 
FIRE DETECTION, MASS NOTIFICATION, AND ALARM  

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

A. The project specifications and drawings outline the requirements for a 

new combination Mass Notification/Emergency Communication and Fire 

Alarm System (MNEC/FA) for the New Mental Health Complex. System must 

be a complete solution that is UL approved for both Fire Alarm (UL864) 

as well as Mass Notification (UL2572). Systems having to use multiple 

manufacturers with various makes and models of Fire Alarm & Mass 

Notification equipment will not be accepted as meeting the requirements 

of this specification. Intent of the project is to have the entire Fire 

Alarm & Mass Notification System work as one complete system without 

the need for multiple systems tied together to meet the intended 

design.  

B. Non-coded, UL Listed intelligent analog addressable system, one-way 

voice communications with multiplexed signal transmission and 

survivable network nodes.  

C. The System supplied under this specification shall utilize node-to-

node, direct wired, multi priority peer-to-peer network operations.  

The system shall utilize independently addressed, input/output modules, 

audio amplifiers, and voice communications as described in this 

specification. The peer-to-peer network shall contain multiple nodes 

consisting of the command center, main controller, remote control 

panels, and LCD panels.  Each panel shall be an equal, active 

functional member of the network, which is capable of making all local 

decisions and generating network tasks to other panels in the event of 

panel failure or communications failure between panels.  Master/slave 

system configurations shall not be considered as equals. 

D. System shall be designed and tested for interior building audibility of 

15 dBA-fast over ambient condition and intelligibility.  

Intelligibility shall be designed and tested to ensure Common 

Intelligibility Standard (CIS) rating of 0.7 or Sound Transmission 

Index of 0.5 in all areas designated on the drawings to have 

intelligible audio.  All areas required to have intelligibility shall 

be modeled in a recognized computer modeling program such as EASE by 
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Renkus-Hienz.  All modeling output data shall be submitted to the 

owner. 

1.2 RELATED WORK 

A. Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES. 

 Requirements for procedures for submittals.  

B. Section 07 84 00 - FIRESTOPPING. Requirements for fire proofing wall 

penetrations.  

C. Section 08 71 00 - DOOR HARDWARE. For combination Closer-Holders. 

D. Section 21 13 13 - WET-PIPE SPRINKLER SYSTEMS. Requirements for 

sprinkler systems. 

E. Section 26 05 11 – REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

Requirements for general requirements that are common to more than one 

section in Division 26. 

F. Section 26 05 21 – LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

(600 VOLTS AND BELOW). Requirements for conductors and cables.   

G. Section 2605 26 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS. 

Requirements for grounding of equipment.   

H. Section 26 05 33 – RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS. 

Requirements for infrastructure.   

I. Section 26 08 00, COMMISSIONING OF ELECTRICAL SYSTEMS. Requirements for 

commissioning - systems readiness checklists, and training.  

1.3 SUBMITTALS 

A. General: Submit five (5) copies in accordance with Section 01 33 23, 

SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES, and Section 26 05 11, 

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

B. Drawings: 

1. Prepare drawings using AutoCAD 2007 Release, or later, software and 

include all contractors information. Layering shall be by VA 

criteria as provided by the Contracting Officer’s Technical 

Representative (COTR).  Bid drawing will be provided to the 

Contractor at the pre-construction meeting. The contractor shall be 

responsible for verifying all critical dimensions shown on the 

drawings provided by VA. 

2. Floor plans: Provide locations of all devices (with device number at 

each addressable device corresponding to control unit programming), 

appliances, panels, equipment, junction/terminal cabinets/boxes, 

risers, electrical power connections, individual circuits and 
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raceway routing, system zoning; number, size, and type of raceways 

and conductors in each raceway; conduit fill calculations with cross 

section area percent fill for each type and size of conductor and 

raceway. Only those devices connected and incorporated into the 

final system shall be on these floor plans. Do not show any removed 

devices on the floor plans. Show all interfaces for all fire safety 

functions. 

3. Riser diagrams: Provide, for the entire system, the number, size and 

type of riser raceways and conductors in each riser raceway and 

number of each type device per floor and zone. Show door holder 

interface, elevator control interface, HVAC shutdown interface, fire 

extinguishing system interface, and all other fire safety 

interfaces. Show wiring Styles on the riser diagram for all 

circuits. Provide diagrams both on a per building and campus wide 

basis. 

4. Detailed wiring diagrams: Provide for control panels, modules, power 

supplies, electrical power connections, auxiliary relays and 

annunciators showing termination identifications, size and type 

conductors, circuit boards, LED lamps, indicators, adjustable 

controls, switches, ribbon connectors, wiring harnesses, terminal 

strips and connectors, spare zones/circuits. Diagrams shall be drawn 

to a scale sufficient to show spatial relationships between 

components, enclosures and equipment configuration. 

5. Two weeks prior to final inspection, the Contractor shall deliver to 

the COTR three (3) sets of as-built drawings and one (1) set of the 

as-built drawing computer files       (using AutoCAD 2007 or later). 

As-built drawings (floor plans) shall show all new and/or existing 

conduit used for the fire alarm system. 

C. Manuals: 

1. Submit simultaneously with the shop drawings, companion copies of 

complete maintenance and operating manuals including technical data 

sheets for all items used in the system, power requirements, device 

wiring diagrams, dimensions, and information for ordering 

replacement parts. 

a. Wiring diagrams shall have their terminals identified to 

facilitate installation, operation, expansion and maintenance. 
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b. Wiring diagrams shall indicate internal wiring for each item of 

equipment and the interconnections between the items of 

equipment. 

c. Include complete listing of all software used and installation 

and operation instructions including the input/output matrix 

chart. 

d. Provide a clear and concise description of operation that gives, 

in detail, the information required to properly operate, inspect, 

test and maintain the equipment and system. Provide all 

manufacturer's installation limitations including but not limited 

to circuit length limitations. 

e. Complete listing of all digitized voice messages. 

f. Provide standby battery calculations under normal operating and 

alarm modes. Battery calculations shall include the magnets for 

holding the doors open for one minute. 

g. Include information indicating who will provide emergency service 

and perform post contract maintenance. 

h. Provide a replacement parts list with current prices. Include a 

list of recommended spare parts, tools, and instruments for 

testing and maintenance purposes. 

i. A computerized preventive maintenance schedule for all equipment. 

The schedule shall be provided on disk in a computer format 

acceptable to the VAMC and shall describe the protocol for 

preventive maintenance of all equipment. The schedule shall 

include the required times for systematic examination, adjustment 

and cleaning of all equipment. A print out of the schedule shall 

also be provided in the manual. Provide the disk in a pocket 

within the manual. 

j. Furnish manuals in 3 ring loose-leaf binder or manufacturer's 

standard binder. 

k. A print out for all devices proposed on each signaling line 

circuit with spare capacity indicated. 

2. Two weeks prior to final inspection, deliver four copies of the 

final updated maintenance and operating manual to the COTR. 

a. The manual shall be updated to include any information 

necessitated by the maintenance and operating manual approval. 
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b. Complete "As installed" wiring and schematic diagrams shall be 

included that shows all items of equipment and their 

interconnecting wiring. Show all final terminal identifications. 

c. Complete listing of all programming information, including all 

control events per device including an updated input/output 

matrix. 

d. Certificate of Installation as required by NFPA 72 for each 

building. The certificate shall identify any variations from the 

National Fire Alarm Code. 

e. Certificate from equipment manufacturer assuring compliance with 

all manufacturers installation requirements and satisfactory 

system operation. 

D. Certifications: 

1. Together with the shop drawing submittal, submit the technician's 

NICET level III fire alarm certification as well as certification 

from the control unit manufacturer that the proposed performer of 

contract maintenance is an authorized representative of the major 

equipment manufacturer. Include in the certification the names and 

addresses of the proposed supervisor of installation and the 

proposed performer of contract maintenance. Also include the name 

and title of the manufacturer’s representative who makes the 

certification. 

2. Together with the shop drawing submittal, submit a certification 

from either the control unit manufacturer or the manufacturer of 

each component (e.g., smoke detector) that the components being 

furnished are compatible with the control unit. 

3. Together with the shop drawing submittal, submit a certification 

from the major equipment manufacturer that the wiring and connection 

diagrams meet this specification, UL and NFPA 72 requirements. 

1.4 WARRANTY 

 All work performed and all material and equipment furnished under this 

contract shall be free from defects and shall remain so for a period of 

one (1) year from the date of acceptance of the entire installation by 

the Contracting Officer. 

1.5 GUARANTY PERIOD SERVICES 

A. Complete inspection, testing, maintenance and repair service for the 

fire alarm system shall be provided by a factory trained authorized 
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representative of the manufacturer of the major equipment for a period 

of five years from the date of acceptance of the entire installation by 

the Contracting Officer. 

B. Contractor shall provide all necessary test equipment, parts and labor 

to perform required inspection, testing, maintenance and repair. 

C. All inspection, testing, maintenance and permanent records required by 

NFPA 72, and recommended by the equipment manufacturer shall be 

provided by the contractor. Work shall include operation of sprinkler 

system alarm and supervisory devices. It shall include all interfaced 

equipment including but not limited to elevators, HVAC shutdown, and 

extinguishing systems. 

D. Maintenance and testing shall be performed in accordance with NFPA 72. 

A computerized preventive maintenance schedule shall be provided and 

shall describe the protocol for preventive maintenance of equipment. 

The schedule shall include a systematic examination, adjustment and 

cleaning of all equipment. 

E. Non-included Work: Repair service shall not include the performance of 

any work due to improper use, accidents, or negligence for which the 

contractor is not responsible. 

F. Service and emergency personnel shall report to the Engineering Office 

or their authorized representative upon arrival at the hospital and 

again upon the completion of the required work. A copy of the work 

ticket containing a complete description of the work performed and 

parts replaced shall be provided to the VA Contracting Officer or his 

authorized representative. 

G. Emergency Service: 

1. Warranty Period Service: Service other than the preventative 

maintenance, inspection, and testing required by NFPA 72 shall be 

considered emergency call-back service and covered under the 

warranty of the installation during the first year of the warranty 

period, unless the required service is a result of abuse or misuse 

by the Government. Written notification shall not be required for 

emergency warranty period service and the contractor shall respond 

as outlined in the following sections on Normal and Overtime 

Emergency Call-Back Service. Warranty period service can be required 

during normal or overtime emergency call-back service time periods 
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at the discretion of the Contracting Officer or his authorized 

representative. 

2. Normal and overtime emergency call-back service shall consist of an 

on-site response within two hours of notification of a system 

trouble. 

3. Normal emergency call-back service times are between the hours of 

7:30 a.m. and 4:00 p.m., Monday through Friday, exclusive of federal 

holidays. Service performed during all other times shall be 

considered to be overtime emergency call-back service. The cost of 

all normal emergency call-back service for years 2 through 5 shall 

be included in the cost of this contract. 

4. Overtime emergency call-back service shall be provided for the 

system when requested by the Government. The cost of the first 40 

manhours per year of overtime call-back service during years 2 

through 5 of this contract shall be provided under this contract. 

Payment for overtime emergency call-back service in excess of the 40 

man hours per year requirement will be handled through separate 

purchase orders. The method of calculating overtime emergency call-

back hours is based on actual time spent on site and does not 

include travel time. 

H. The contractor shall maintain a log at each fire alarm control unit. 

The log shall list the date and time of all examinations and trouble 

calls, condition of the system, and name of the technician. Each 

trouble call shall be fully described, including the nature of the 

trouble, necessary correction performed, and parts replaced. 

I. In the event that VA modifies the fire alarm system post-Acceptance but 

during the five year Guaranty Period Service period, Contractor shall 

be required to verify that the system, as newly modified or added, is 

consistent with the manufacturer's requirements; any verification 

performed will be equitably adjusted under the Changes clause. The 

post-Acceptance modification or addition to the fire alarm system shall 

not void the continuing requirements under this contract set forth in 

the Guarantee Period Service provision for the fire alarm system as 

modified or added. The contract will be equitably adjusted under the 

Changes clause for such additional performance. 
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1.6 APPLICABLE PUBLICATIONS 

A. The publications listed below (including amendments, addenda, 

revisions, supplements and errata) form a part of this specification to 

the extent referenced. The publications are referenced in text by the 

basic designation only and the latest editions of these publication 

shall be applicable. 

B. National Fire Protection Association (NFPA): 

NFPA 13 ................Standard for the Installation of Sprinkler 

Systems 

NFPA 14 ................ Standard for the Installation of Standpipes 

and Hose Systems 

NFPA 20 ................ Standard for the Installation of Stationary 

Pumps for Fire Protection 

NFPA 70.................National Electrical Code (NEC). 

NFPA 72.................National Fire Alarm Code. 

NFPA 90A................Installation of Air Conditioning and 

Ventilating Systems. 

NFPA 101................Life Safety Code 

C. Underwriters Laboratories, Inc. (UL): Fire Protection Equipment 

Directory  

D. Underwriters Laboratories, Inc. (UL): UL 2572, Control and 

Communication Units for Mass Notification Systems. Control equipment 

that is not dually UL 864 and 2572 listed are not acceptable. 

E. Factory Mutual Research Corp (FM): Approval Guide 

F. American National Standards Institute (ANSI): 

S3.41...................Audible Emergency Evacuation Signal 

G. International Code Council, International Building Code (IBC)  

PART 2 – PRODUCTS  

2.1 EQUIPMENT AND MATERIALS 

A. Manufacturers:  The materials, appliances, equipment and devices shall 

be tested and listed by a nationally recognized approvals agency for 

use as part of a protected premises protective signaling fire alarm 

system.  The authorized representative of the manufacturer of the major 

equipment, such as control panels, shall be responsible for the 

satisfactory installation of the complete system. 

B. The Contractor shall provide, from the acceptable manufacturer's 

current product lines, equipment and components, which comply, with the 
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requirements of these Specifications.  Equipment or components, which 

do not provide the performance and features, required by these 

specifications are not acceptable, regardless of manufacturer. 

C. Strict conformance to this specification is required to ensure that the 

installed and programmed system will function as designed, and will 

accommodate the future requirements and operations of the building 

Owner.  All specified operational features must be met without 

exception. 

D. All control panel assemblies and connected (new) field appliances shall 

be provided by the same System Supplier, and shall be designed and 

tested to ensure that the system operates as specified.  All equipment 

and components shall be installed in strict compliance with the 

manufacturer's recommendations. 

E. Base of Design:  All panels and peripheral devices shall be of the 

standard product of single manufacturer and shall display the 

manufacturer’s name of each component.  The catalog numbers specified 

under this section are those of EST, more specifically EST-3 system, 

(Edwards Systems Technology) by UTC Climate, Controls & Security, Inc. 

and shall constitute the type, product quality, material and desired 

operating features.  Existing campus wide fire alarm/mass notification 

system  is the EST-3, new equipment provided under this contract shall 

match existing campus system. 

2.2 CONDUIT AND BOXES 

A. Conduit shall be in accordance with Section 26 05 33, RACEWAY AND BOXES 

FOR ELECTRICAL SYSTEMS and as follows: 

1. All new and reused conduit shall be installed in accordance with 

NFPA 70. 

2. Conduit fill shall not exceed 40 percent of interior cross sectional 

area. 

3. All new conduit shall be 19 mm (3/4 inch) minimum. 

B. Terminal Boxes, Junction Boxes, and Cabinets: 

1. Shall be galvanized steel in accordance with UL requirements. 

2. All new and reused boxes shall be sized and installed in accordance 

with NFPA 70. 

3. New and existing covers shall be repainted red in accordance with 

Section 09 91 00, PAINTING and shall be identified with white 

markings as "FA" for junction boxes and as "FIRE ALARM SYSTEM" for 
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cabinets and terminal boxes. Lettering shall be a minimum of 19 mm 

(3/4 inch) high. 

4. Terminal boxes and cabinets shall have a volume 50 percent greater 

than required by the NFPA 70. Minimum sized wire shall be considered 

as 14 AWG for calculation purposes. 

5. Terminal boxes and cabinets shall have identified pressure type 

terminal strips and shall be located at the base of each riser. 

Terminal strips shall be labeled as specified or as approved by the 

COTR. 

2.3 SYSTEMS OPERATIONAL DESCRIPTION 

A. Signal priority shall be in accordance with UL 2572 as indicated below: 

1. Mass Notification 

2. Life Safe/Fire Alarm 

3. Other 

B. MNEC operation shall be initiated only from the Central Control Station 

(CCS) or respective building FACP.  No automatic operation shall be 

permitted. 

1. Any operation of MNEC at the building ACP shall be indicated at the 

CCS. 

2. Any operation of the MNEC from the CCS shall indicate at the FACP 

that the respective building system is in MNEC mode. 

3. Provide all indicators required by UL 2572 and AHJ. 

4. System operation shall be as specified in UL 2572. 

5. Pre-recorded messages shall be selectable at the CCS and respective 

FACP locations and shall consist of a minimum of the following: 

a. Lockdown 

b. Weather warning 

c. All Clear 

d. Evacuation 

e. Stand by 

f. Chemical emergency 

g. Test 

6. The system shall be capable of live voice page from the CCS to each 

building zone.  Live voice paging inside the respective building 

shall be capable of being initiated from the FACP. 
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C. Fire-alarm signal initiation shall be by one or more of the following 

devices: 

1. Manual stations. 

2. Heat detectors. 

3. Smoke detectors. 

4. Duct smoke detectors. 

5. Automatic sprinkler system water flow. 

6. Heat detectors in elevator shaft and pit. 

D. Fire-alarm signal shall initiate the following actions: 

1. Activate multiple channel pre-recorded voice messages followed by 

temporal tone. 

2. Continuously operate the visual notification appliances. 

3. Identify alarm at fire-alarm control unit and remote annunciators. 

4. Unlock electric door locks in designated egress paths. 

5. Release fire and smoke doors held open by magnetic door holders. 

6. Switch heating, ventilating, and air-conditioning equipment controls 

to fire alarm mode. 

7. Close smoke dampers in air ducts of designated air-conditioning duct 

systems. 

8. Recall elevators to primary or alternate recall floors. 

9. Record events in the system memory. 

E. Supervisory signal initiation shall be by one or more of the following 

devices and actions: 

1. Valve supervisory switch. 

2. Elevator shunt-trip supervision. 

F. System trouble signal initiation shall be by one or more of the 

following devices and actions: 

1. Open circuits, shorts, and grounds in designated circuits. 

2. Opening, tampering with, or removing alarm-initiating and 

supervisory signal-initiating devices. 

3. Loss of primary power at fire-alarm control unit. 

4. Ground or a single break in fire-alarm control unit internal 

circuits. 

5. Abnormal ac voltage at fire-alarm control unit. 

6. Break in standby battery circuitry. 

7. Failure of battery charging circuitry 

8. High or low battery charge. 
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9. Abnormal position of any switch at fire-alarm control unit or 

annunciator. 

G. System Trouble and Supervisory Signal Actions:  Initiate notification 

appliance and annunciate at fire-alarm control unit and remote 

annunciators.  Record the event on system printer. 

2.4 IP NETWORK CAPABILITY FOR FUTURE GROWTH AND EXPANSION 

A. For future growth and expansion capability, each ACU/FACP control panel 

audio source shall have the capability to be connected to the LAN/WAN 

network interface.  Each Network audio connectivity shall consist of a 

supervised  decoder capable of decoding MP3, WMA, G.711 and PCM data 

streams in either HTTP, UDP or RTP format.  Audio decoder shall operate 

on filtered-regulated 24 VDC power derived from the panel power supply.  

Power shall supplied directly from the FACP or listed Auxiliary Power 

Supply, ensuring a reliable and monitored power source. 

1. Audio decoder shall be equipped with: 

a. A RCA jack line-level audio output. 

b. RJ45 10/100BASE T Mbit Automatic Ethernet port. 

c. RS232 DB9 male interface capable of 115,200 baud communication. 

d. Normally open relay contact rated at 500 mA @ 24 VDC. 

e. Reset button. 

f. Aluminum case. 

g. Analog audio from the decoder shall connect to the ACU/FACP audio 

source unit, then to a MN-PASM supervisory module that is 

monitored by a SIGA-RM1 supervisory module. 

h. Shall be Edwards-EST model MN-FVPN 

2.5 FIRE-ALARM CONTROL UNIT  

A. The main control panel or remote control panel(s) shall be a multi-

processor based networked system designed specifically for detection, 

and one-way emergency audio communications applications.  The control 

panel(s) shall be listed and approved for the application under the 

standard(s) as listed.  The control panel shall be model Edwards-EST3. 

B. The control panel(s) shall include all required hardware, software and 

site-specific system programming to provide a complete and operational 

system.  The control panel(s) shall be designed such that interactions 

between any applications can be configured, and modified using software 

provided by a single supplier. The control panel operational priority 
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shall assure that life safety takes precedence among the activities 

coordinated by the control panel. 

C. The network of control panels shall include the following features. 

1. Ability to download all network applications and firmware from the 

configuration computer on the network or at any control panel 

(network node) location. 

2. Each control panel (network node) shall have an LCD display with 

common controls. The display shall be configurable to display the 

status of any and all combinations of alarm, supervisory, trouble, 

monitor, or group event messages.   

3. Each LCD display on the system shall be capable of being programmed 

for control functions of any node or the entire network.   The LCD 

display shall reside on the network as a node and continue to 

operate with multiple faults on the network.  An LCD can be 

programmed to be only operational when a node is operational in 

stand-alone mode, with a network fault. 

4. The system program shall have a minimum of 100 system definable 

Service Groups to facilitate the testing of installed system based 

on the physical layout of the system. Service groups that disable 

entire circuits serving multiple floors or fire zones shall not be 

considered as equal. 

5. Advanced Windows based programming with Program Version Reporting to 

document any and all changes made during system start-up or system 

commissioning.  Time and date stamps of all modifications made to 

the program must be included to allow full retention of all previous 

program version data.  The operator display shall clearly identify 

unacknowledged and acknowledged alarm, supervisory, trouble, and 

monitor status messages.  The system shall provide the ability to 

download data from the analog/addressable detectors to a PC while 

the system is on-line and operational in the protected premises.  

The downloaded data may then be analyzed in a diagnostic program 

supplied by the system manufacturer. 

6. Provide system reports that list a detailed description of the 

status of system parameters for corrective action or for preventive 

maintenance.  Reports shall be displayed on the operator interface 

or be capable of being sent to a printer. 
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7. Provide an authorized operator with the ability to operate or modify 

system functions such as system time, date, passwords, holiday 

dates, restart the system and clear the control panel event history 

file.  

8. Provide an authorized operator the ability to perform test functions 

within the installed system.  

9. Supervision of system components, wiring, initiating devices and 

software shall be provided by the control panel.  Failure or fault 

of system component or wiring shall be indicated by type and 

location on the LCD display.  Software and processor operation shall 

be independently monitored for failure.  The system shall provide 

fail-safe operation, with multiple-levels of system operation  

D. Each network control panel shall be capable of: 

1. Supporting up to 2500 intelligent analog/addressable points. 

2. Supporting up to ten (10) intelligent addressable loops, each loop 

supporting 125 detectors and 125 modules, total of 250 points per 

loop. 

3. Supporting network connections up to 63 other control panels and 

annunciators. 

4. Supporting up to 124 (security/access control) Keypad/Displays. 

5. Support up ten network digital dialers with Contact ID or SIA format 

and TAP Pager protocol. 

6. Supporting multiple RS-232 communication ports and protocol.  

7. Supporting up to 1000 chronological history events. 

8. Total network response shall not exceed 3 seconds  

E. Alphanumeric Display and System Controls:  Arranged for interface 

between human operator at fire-alarm control unit and addressable 

system components including annunciation and supervision.  Display 

alarm, supervisory, monitor, trouble and component status messages and 

control menu. 

1. The common control switches and with corresponding LEDs provided as 

minimum will be; Reset, Alarm Silence, Panel Silence, and Drill.  It 

shall be able possible to add additional switches/LEDs as required. 

2. The main control panel shall have a display that is a 24 lines by 40 

character graphic LCD and backlit when active. 
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3. Each point shall have a custom event message of up to 40 charters, 

for a total of 80 characters.  In addition instructional text 

messages shall be supported with a maximum of 2,000 characters each. 

4. Provide 8 simultaneous events to be displayed.  The first seven (7) 

highest priority events in addition to the most recent event.  The 

events shall be automatically placed in event types (Alarm, 

Supervisory, Monitor & Trouble) for easy access and it shall be 

possible to view the specific event type separately.  Having to 

scroll through a mixed list of event types is not acceptable. 

5. Provide an internal audible signal with different programmable 

patterns to distinguish between alarm, supervisory, trouble and 

monitor conditions. 

6. This display shall be an Edwards-EST 3-LCDXL1. 

7. Systems not capable of such a display on the main panel faceplate 

shall include a CRT/Monitor display meeting the above requirements 

and battery stand-by. 

F. Audio One-Way Voice Communications 

1. The voice communication system shall be eight (8) channel audio 

evacuation system, to allow the ability to have eight simultaneous 

announcements/paging. The audio channels shall be designed as such: 

a. Mass Notification Message (HIGHEST PRIORITY) 

b. Fire Message  

c. Alert Message  

d. Stand-by Message 

e. Elevator Message  

f. Stairwell Message 

g. Security/Weather Threat  

h. Manual Paging  

2. The system custom digital voice message shall provide a minimum of 

100 minutes and be created as a .wav file format.  All messages 

shall be able to be created on-site without any special tools or 

burning of chips.  Provide as a minimum one twenty (20) watt 

supervised audio amplifier per paging zone.  The system software 

shall be capable of selecting the required audio source signal for 

amplification.  To enhance system survivability, each audio 

amplifier shall automatically provide an internally generated local 

3-3-3, 1000 Hz temporal pattern output upon loss of the audio signal 
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from the one-way emergency audio control unit, during an alarm 

condition. 

3. Audio amplifiers shall be power limited and protected from short 

circuits conditions on the audio circuit wiring.  Each amplifier 

output shall be a supervised, dedicated, selectable 25/70 Vrms 

output. 

4. Provide a standby audio amplifier per node that will automatically 

sense the failure of any primary amplifier installed in the same 

panel and replace the function of the failed amplifier. 

G. Provide an Emergency Voice Communication System with the following 

design features: 

1. An audio control unit with Microphone for Paging. 

2. Provide 3-position switch for each evacuation signaling zone and 

“All-Call”, with "Page FIRE", "Auto" and “Page ALERT” positions 

identified and two LED status indicators for each audio visual 

evacuation signaling "zone", one red and one yellow.   

3. These LED's shall illuminate to indicate respectively:  

a. Evacuation signals activated (red),  

b. Trouble in audio (speaker) or visual (strobe) circuit(s) 

(yellow). 

H. Provide 2-position switch for manually activate pre-recorded voice 

messages, with “Message Name" positions identified and one LED status 

indicators, one red.  Provide minimum of 12 selector switches. 

1. These LED's shall illuminate to indicate respectively:  

a. Message activated (red)  

I. Instructions:  Computer printout or typewritten instruction card 

mounted behind a plastic or glass cover in a stainless steel or 

aluminum frame.  Include interpretation and describe appropriate 

response for displays and signals.  Briefly describe the functional 

operation of the system under normal, alarm, and trouble conditions 

J. Circuits Requirements: 

1. Signaling Line Circuits for Network Communications: 

a. Class A, Style 7. 

2. Signaling Line Circuits for Intelligent Analog Addressable Loop: 

a. Class B, Style 4. 

b. No more than 100 detectors or 100 modules installed on a loop. 

3. Initiating Device Circuit: 
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a. Class B, Style B 

4. Notification Appliance Circuits: 

a. Class B, Style Y. 

b. Maximum circuit loading to 2 amps for visuals. 

5. Activation of alarm notification appliances, smoke control, elevator 

recall and other functions shall occur within 3 seconds after the 

activation of an initiating device.  

K. Smoke-Alarm Verification: 

1. Initiate an audible and visible indication of an "alarm-

verification" signal at fire-alarm control unit. 

2. Activate an NRTL-listed and -approved "alarm-verification" sequence 

at fire-alarm control unit and detector. 

3. Record events by the system printer. 

4. Sound general alarm if the alarm is verified. 

5. Cancel fire-alarm control unit indication and system reset if the 

alarm is not verified. 

L. Elevator Recall: 

1. Smoke detectors at the following locations shall initiate automatic 

elevator recall. Alarm-initiating devices, except those listed, 

shall not start elevator recall. 

a. Elevator lobby detectors except the lobby detector on the 

designated floor. 

b. Smoke detector in elevator machine room. 

c. Smoke detectors in elevator hoistway. 

2. Elevator lobby detectors located on the designated recall floors 

shall be programmed to move the cars to the alternate recall floor. 

3. Water-flow alarm connected to sprinkler in an elevator shaft and 

elevator machine room shall shut down elevators associated with the 

location without time delay. 

a. Water-flow switch associated with the sprinkler in the elevator 

pit may have a delay to allow elevators to move to the designated 

floor. 

M. Door Controls:  Door hold-open devices that are controlled by smoke 

detectors at doors in smoke barrier walls shall be connected to fire-

alarm system. 

N. Remote Smoke-Detector Sensitivity Adjustment:  Controls shall select 

specific addressable smoke detectors for adjustment, display their 
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current status and sensitivity settings, and change to alternate 

settings.  Allow controls to be used to program repetitive, time-

scheduled, and automated changes in sensitivity of specific detector 

groups.  Record sensitivity adjustments and sensitivity-adjustment 

schedule changes in system memory, and print out the final adjusted 

values on system printer. 

O. Digital Alarm Communicator Transmitter:  The system shall have an 

integrated off premise communications capability using a digital alarm 

communications transmitter (DACT) for sending system events to multiple 

central monitoring station (CMS) receivers. The system shall provide 

the CMS(s) with point identification of system events using 4/2, 3/1, 

Contact ID or SIA DCS protocols.  The dialer shall have the capability 

to support up to 255 individual accounts and to send account 

information to eight (8) different receivers, each having a primary and 

secondary telephone access number.  System events shall be capable of 

being directed to one or more receivers depending on event type or 

location as specified by the system designed.  In the event of a panel 

CPU failure during a fire alarm condition, the DACT degraded mode shall 

transmit a general fire alarm signal to the CMS. 

1. Digital data transmission shall include the following (Contact ID). 

Systems not capable of providing a dialer that is part of the main 

Fire Alarm Panel and/or providing Contact ID as part of the 

reporting method will not be listed as acceptable to meeting the 

intent of these specifications.  

a. Address of the alarm-initiating device. 

b. Loss of ac supply or loss of power. 

c. Low battery. 

d. Abnormal test signal. 

e. Communication bus failure 

2. Shall be Edwards-EST, model 3-MODCOM. 

P. Alpha-Numerical Pager Interface:  The system shall have the capability 

to support and transmit an alphanumeric system activity message, by 

event, by point descriptor to a commercial paging system of the owner’s 

choice, using TAP Pager protocol. 

1. Shall be Edwards-EST, model 3-MODCOM/P 
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Q. Primary Power:  24-V dc obtained from 120-V ac service and a power-

supply module.  Initiating devices, notification appliances, signaling 

lines, trouble signals, shall be powered by nominal 24-V dc source. 

R. Secondary Power:  Shall provide 24 hours supervisory and 15 minutes of 

alarm with batteries, automatic battery charger, and automatic transfer 

switch.  

2.6 REMOTE ANNUNCIATOR 

A. Annunciator shall match those of fire-alarm control unit LCD display 

functions for alarm, supervisory, monitor and trouble indications and 

common system controls including; acknowledging, silencing, resetting, 

and testing.  Include a remote microphone for remote paging.  

1. This display shall be Edwards-EST, model 3-LCDXL1 or 3-LCDANN  

2.7 NAC POWER SUPPLY:    

A. The NAC power supply shall be independent unit that will provide power 

to visual strobe notification appliances.  It shall be possible to 

configure the NAC’s to follow the main panel’s NAC or activate from 

intelligent synchronized modules.  The booster NAC’s must be 

configurable to operate independently at any one of the following 

rates: continuous synchronized, or 3-3-3 temporal.  Fault conditions on 

the power supply shall not impede alarm activation of host NAC circuits 

or other power supplies.  The NAC power supply must be able to provide 

concurrent power for notification devices, security devices, access 

control equipment and auxiliary devices such as door holders.  All the 

NAC Power Supplies shall be synchronized.  The power supply shall 

support up to 24 amp hour batteries. 

1. Power supply shall be minimum of 10 amps and UL 864 Listed. 

2. Four independent 3amp NAC circuits.  Each being configurable as 

auxiliary power. 

3. All circuits shall be synchronized. 

4. Shall be Edwards-EST, model BPS10A or APS10A 

2.8 INTELLIGENT ANALOG SYSTEM SMOKE DETECTORS 

A. General Requirements for Intelligent Analog Detectors  

1. Integral Microprocessor: All decisions are made at the detector 

determining if the device is in the alarm or trouble condition.  

2. Non-Volatile Memory: Permanently stores serial number, and type of 

device.  Automatically updates historic information including hours 

of operation, last maintenance date, number of alarms and troubles, 
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time of last alarm and analog signal patterns for each sensing 

element just before last alarm. 

3. Electronic Addressing:  Permanently stores programmable system 

address.  It shall be possible to address each intelligent module 

without the use of DIP or rotary switches.  Devices using switches 

for addressing shall not be acceptable. Devices which utilize any 

special tools to program after the initial installation will not 

meet the intent of the specifications. The end-user should be able 

to replace any faulty detector with a new detector that is kept in 

stock at the facility without the need to adjust any dip switches, 

rotary dials or by the use of a handheld programming tool program 

the device. A new detector when installed should automatically 

program with the address, message and functions of the previously 

replaced detector.  

4. Automatic Device Mapping:  Each detector transmits wiring 

information regarding its location with respect to other devices on 

the circuit, creating an As-Built wiring diagram.  This will also 

provide enhanced supervision of the device physical location and the 

device message shall reside with the location and not the device 

address.  Devices installed in the wrong location will always report 

the correct message of the physical location. Systems not capable of 

providing internal as-built mapping will be considered as meeting 

the intent of this specification.  

5. Sensitivity Range:  Each analog addressable smoke detector's 

sensitivity shall be capable of being programmed individually as: 

most sensitive, more sensitive, normal, less sensitive or least 

sensitive.  It shall be possible to automatically change the 

sensitivity of individual analog/addressable detectors for the day 

and night periods.    It shall be possible to program control panel 

activity to each level. 

6. Pre-Alarm:  Detector stores 20 pre-alarm sensitivity values to alert 

local personnel prior to the sensor reaching a full evacuation 

sensitivity.  Sensitivity values can be set in 5% increments. 

7. Environmental Compensation: The detector's sensing element reference 

point shall automatically adjust, compensating for background 

environmental conditions such as dust, temperature, and pressure.  

Periodically, the sensing element real-time analog value shall be 
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compared against its reference value.   The detector shall provide a 

maintenance alert signal when the detector reaches 75% (Dirty) to 

99% (More Dirty) compensation has been used. The detector shall 

provide a dirty fault signal when 100% or greater compensation has 

been used. 

8. Twin Status LEDs:  Flashing Green LED shows normal; flashing RED 

shows alarm state; steady RED and steady GREEN show alarm state in 

stand-alone mode, visible from any direction. 

9. UL Sensitivity Testing:  The detector shall utilize a supervised 

microprocessor that is capable of monitoring the sensitivity of the 

detector.  If the detector sensitivity shifts outside of the UL 

limits, a trouble signal is sent to the panel. 

10. Device Replacement:  The system shall allow for changing of detector 

types for service replacement purposes without the need to reprogram 

the system.  The replacement detector type shall automatically 

continue to operate with the same programmed sensitivity levels and 

functions as the detector it replaced.  System shall display an off-

normal condition until the proper detector type has been installed 

or a change in the application program profile has been made.  

B. Intelligent Photoelectric Detector  

1. Provide intelligent analog addressable photoelectric smoke detectors 

at the locations shown on the drawings.   

2. Provide Edwards-EST, model SIGA-PS. 

C. Fixed Temperature Heat Detector 

1. Provide intelligent fixed temperature heat detectors at the 

locations shown on the drawings.  The heat detector shall have a low 

mass thermistor heat sensor and operate at a fixed temperature.  It 

shall continually monitor the temperature of the air in its 

surroundings to minimize thermal lag to the time required to process 

an alarm.  The integral microprocessor shall determine if an alarm 

condition exists and initiate an alarm based on the analysis of the 

data.  Systems using central intelligence for alarm decisions shall 

not be acceptable.  The heat detector shall have a nominal alarm 

point rating of 135oF (57oC).  The heat detector shall be rated for 

ceiling installation at a minimum of 70 ft (21.3m) centers and be 

suitable for wall mount applications. 

2. Provide GE-EST, model SIGA-HFS. 
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D. Detector Base Types 

1. Provide standard detector mounting bases suitable for mounting on 1-

gang, or 4” octagon box and 4” square box.  The base shall, contain 

no electronics and support all series detector types.  Bases with 

electronics or dip-switches are not acceptable. 

a. Provide Edwards-EST, model SIGA-SB or SB4. 

E. Intelligent Duct Smoke Detector - Photoelectric 

1. Provide intelligent photoelectric duct smoke detector at the 

locations shown on the drawings. 

a. One form C auxiliary alarm relay rated at 2amps @ 30Vdc. 

b. The operating range shall be 100ft/min to 4,000ft/min air 

velocity and temperature range of –20 to 158°F. 

c. Sample tube can be installed with or without the cover place and 

be rotated in 45 degree increments to ensure proper alignment 

with duct airflow. 

d. Local magnet-activated test switch. 

e. Each and every duct detector shall be installed and testing in 

accordance with manufacturer’s instructions.  This specifically 

includes pressure differential, velocity and humidity testing.  

Said test results shall be documented and submitted to the owner. 

f. Provide Edwards-EST, model SIGA-SD 

2. Provide remote test station with Alarm LED and Key Switch. 

a. Provide Edwards-EST, model SD-TRK. 

3. Relay Fan Shutdown:  Rated to interrupt fan motor control circuit.  

Furnish and install separate device for each motor start.  Connect 

to motor start as required for fan shutdown during alarm condition. 

a. Provide Edwards-EST, model SIGA-CR. 

F. Beam Smoke Detectors 

1. Provide reflective beam type smoke detectors at the locations shown 

on the drawings.  This detector shall consist of an integrated 

transmitter and receiver capable of being powered separately or 

together.  

2. The detector shall operate in either a short range of 15 to 160 ft. 

or a long range of 160 to 330 ft.  The detector shall feature a bank 

of alignment LEDs on both the receiver and transmitter to ensure 

proper alignment without the use of special tools.  
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3. The detector shall utilize an automatic gain control to compensate 

for gradual signal deterioration from dirt accumulation on lenses. 

The beam smoke detectors shall be powered from the system control 

panel.  Testing shall be carried out using calibrated test filters.   

4. Provide a remote key activated remote test station. 

a. Provide Edwards Beam Smoke Detector, model EC-50R or EC-100R with 

EC-LLT Test Station. 

2.9 INTELLIGENT MODULES 

A. It shall be possible to address each intelligent module without the use 

of DIP or rotary switches.  Devices using switches for addressing shall 

not be acceptable.  The personality of multifunction modules shall be 

programmable at site to suit conditions and may be changed at any time 

using a personality code downloaded from the Analog Loop Controller.   

1. Integral Microprocessor: All decisions are made at the module 

determining if the device is alarm or trouble condition.  

2. Non-Volatile Memory: Permanently stores serial number, and type of 

device.  Automatically updates historic information including hours 

of operation, number of alarms and troubles, time of last alarm. 

3. Automatic Device Mapping:  Each detector transmits wiring 

information regarding its location with respect to other devices on 

the circuit, creating an As-Built wiring diagram.  This will also 

provide enhanced supervision of the device physical location. The 

device message shall reside with the location and not the device 

address.  Devices installed in the wrong location will always report 

the correct message of the physical location. 

4. Twin Status LEDs:  The modules shall have a minimum of 2 diagnostic 

LEDs mounted behind a finished cover plate.  A green LED shall flash 

to confirm communication with the loop controller.  A red LED shall 

flash to display alarm status.   

5. Input and output circuit wiring shall be supervised for open and 

ground faults.   

6. Two styles of modules shall be available, those designed for gang 

box mounting, and where multiple modules are required in a single 

location, plug in modules shall be provided with a Universal 

Input/Output motherboard. 

B. Intelligent Input Module:  The Input Module shall provide one or two 

supervised Class B input circuit capable of a minimum of 4 
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personalities, each with a distinct operation.  The module shall be 

suitable for mounting on North American 2-1/2" deep 1-gang boxes and 1-

1/2" deep 4” square boxes with 1-gang covers.  The single input module 

shall support the following circuit types: 

1. Normally-Open Alarm Latching (Manual Stations, Heat Detectors, etc.) 

2. Normally-Open Alarm Delayed Latching (Waterflow Switches) 

3. Normally-Open Active Non-Latching (Monitor, Fans, Dampers, Doors, 

etc.) 

4. Normally-Open Active Latching (Supervisory, Tamper Switches) 

a. Provide Edwards-EST model SIGA-CT1 or CT2 or SIGA-MCT2 

C. Intelligent Relay Module.  Provide addressable control relay circuit 

modules shall provide one (1) form C dry relay contacts rated at 24Vdc 

@ 2 amps (pilot duty) to control external appliances or equipment.  The 

position of the relay contact shall be confirmed by the system 

firmware.  The module shall be suitable for mounting on North American 

2-1/2" deep 1-gang boxes and 1-1/2" deep 4” square boxes with 1-gang 

covers. 

1. Provide Edwards-EST, model SIGA-CR or SIGA-MCR. 

D. NAC Control Module:  Provide intelligent NAC control module shall 

provide one (1) supervised Class B output circuit capable of a minimum 

of 2 personalities, each with a distinct operation.  The gang box -

mounted version shall be suitable for mounting in North American 2 ½” 

(64mm) deep 2-gang boxes and 1 ½” (38mm) deep 4” square boxes with 2-

gang covers, or European 100mm square boxes.  The plug-In version shall 

plug into a universal multi-module motherboard.   The NAC control 

module shall support the following operations: 

1. 24volt NAC circuit  

2. Audio notification circuit 25v or 70v 

3. Telephone Power Selector with Ring Tone (Firefighter’s Telephone) 

4. Visual Synchronized Output to Genesis appliances or to NAC Power 

Supply. 

a. Provide Edwards-EST, model SIGA-CC1 or –CC1S or SIGA-MCC1 or 

MCC1S. 

E. FA Elevator Interface Cabinet 

1. Provide red metal cabinet enclosure with word FIRE in white letters 

on the cover.  Inside will be four intelligent relays (Primary 

Recall, Alternate Recall, Fire Hat and Shunt Trip), one monitor 
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input (Shunt Trip AC Power Supervision) and 120vac relay (Shunt Trip 

AC Power Supv).  

2. Label all the relays and input modules for the function. 

3. Provide Edwards-EST, model MFC-A with SIGA-UIO6, -MCR, MCT2 and MR-

101. 

2.10 MANUAL FIRE-ALARM BOXES 

A. General Requirements for Manual Fire-Alarm Boxes:  Comply with UL38.  

Boxes shall be finished in red with molded, raised-letter operating 

instructions in contrasting color; shall show visible indication of 

operation; and shall be mounted on recessed outlet box.  If indicated 

as surface mounted, provide manufacturer's surface back box. 

1. Double-action mechanism requiring two actions to initiate an alarm, 

pull-lever type; with integral addressable module arranged to 

communicate manual-station status (normal, alarm, or trouble) to 

fire-alarm control unit. 

2. The manual pull station will have an intelligent module integral of 

the unit. 

3. Station Reset:  key operated switch shall match the control panel 

key. 

4. Manual pull stations that initiated an alarm condition by opening 

the unit are not acceptable. 

5. Provide Edwards-EST, model SIGA-278. 

2.11 NOTIFICATION APPLIANCES 

A. All appliances shall be of the same manufacturer as the Fire Alarm 

Control Panel specified to insure compatibility between the appliances 

and the control panels, and to insure that the application of the 

appliances are done in accordance with the single manufacturers’ 

instructions. Systems shall use one wall mounted location with one 

installed electrical back box to support a dual lens Fire Alarm & Mass 

Notification Strobe as well as a Speaker. Systems not having the 

capability of supporting one wall location for the Speaker & dual 

strobe lenses will be considered as not meeting the intent of this 

specification.      

B. Notification Appliances – Visual (Fire – Evacuation and ALERT – Mass 

Notification) 

1. Provide wall or ceiling mounted clear lens strobes with white body 

and “FIRE” markings.  Strobes shall provide a smooth light 
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distribution pattern field selectable candela 15 cd, 30 cd, 75 cd, 

and 110 cd flash output rating, UL1971 listed with in-out screw 

terminals shall be provided for wiring.  The strobe (15, 30, 75, 

110) candela rating shall be view from the side window to verify the 

setting.  All strobes shall be synchronization to within 10 

milliseconds for an indefinite period shall not require the use of 

separately installed remote synch modules.  The strobes shall mount 

to one-gang electrical box. 

2. The device shall have plastic protective cover for during 

installation. 

3. The actual candela setting on the visual shall be marked on the 

appliance.  

4. Notification Appliances – Visual (ALERT – Mass Notification) 

a. Provide wall or ceiling mounted amber colored lens strobe with 

white body and “ALERT” markings.  Amber strobe shall provide a 

smooth light distribution pattern field selectable candela 15 cd, 

30 cd, 75 cd, and 110 cd flash output rating UL1638 listed, with 

in-out screw terminals shall be provided for wiring.  The strobe 

(A, B, C, D) candela rating shall be view from the side window to 

verify the setting.  All strobes shall be synchronization to 

within 10 milliseconds for an indefinite period shall not require 

the use of separately installed remote synch modules.  The 

strobes shall mount to electrical box  

b. Provide Amber Strobe adapter plate that will allow G4 Speaker-

Strobe.  The amber strobe shall be located directly below the 

Fire clear lens strobe. 

c. The device shall have plastic protective cover for use during 

installation. 

5. Provide Edwards-EST, model Genesis G1A or G4E Strobe Expander Series 

appliances. 

D. Notification Appliance - 4" Cone Speaker 

1. Speakers shall have a 4" Mylar cone, paper cones shall not accept as 

equal.  The rear of the speakers shall be completely sealed 

protecting the cone during and after installation.  In and out screw 

terminals shall be provided for wiring.  Speakers shall provide 

1/4w, 1/2w, 1w, and 2w power taps for use with 70V systems.  The 

actual speaker wattage & strobe candela setting shall be viewable 
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from the device window to verify the wattage setting, without 

removing the device.  To make any changes to the speaker wattage 

will only require the removal of the cover plate. 

2. At the 2-watt setting, the speaker shall provide a 90 dBA sound 

output over a frequency range of 400-4000 Hz. as measured in 

reverberation room per UL-1480. 

3. Combination speaker strobes shall meet both sections of above. 

4. The device shall have plastic protective cover for use during 

installation. 

5. The actual wattage setting on the speaker shall be marked on the 

face of the appliance. 

6. Provide Edwards-EST, model Genesis Series devices. 

2.12 MAGNETIC DOOR HOLDERS 

A. Description:  Units are equipped for wall or floor mounting as 

indicated and are complete with matching doorplate. 

1. Electromagnet:  Requires no more than 3 W to develop 25-lbf holding 

force. 

2. Wall-Mounted Units:  Flush mounted unless otherwise indicated. 

3. Rating:  120-V ac, 24-V ac or dc. 

4. Provide Edwards-EST, model 1500 series or DH Series. 

2.13 INSPECTION BAR CODES  

A. Inspection bar codes shall be installed on all initiating devices, 

annunciators, control panels and power supplies. 

B. Inspection bar codes used by the system must utilize Code 3 of 9 or 

other approved format, and contain a minimum of eight (8) digits that 

comprise a unique serial identifier within the Web-based Reporting 

System. There shall be no duplication of serial numbers. Serial number 

shall be printed below the bar code for identification purposes. 

C. Inspection bar codes shall be limited in size to no more than 2” (5cm) 

in width, and 3/8” (2 cm), in height and shall include a Mylar
®
 or other 

protective coating to protect the bar code from fading due to sunlight 

or exposure. 

D. Inspection bar codes shall be installed on each device in such a manner 

as to require that scanning of the bar code take place no further than 

12” from the device during inspection. 
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2.14 WIRE AND CABLE 

A. Signaling Line Circuits – Network Data:  Twisted pair, not less than 

No. 18 AWG or as recommended by the manufacturer. 

B. Signaling Line Circuits – Intelligent Loop:  Non-Twisted pair, not less 

than No. 16 AWG or as recommended by the manufacturer. 

1. Circuit Integrity Cable:  Provide as required to meet NFPA or Local 

Code requirements. 

2. CI Cable shall meet article 760, power limited fire alarm service. 

C. Notification Appliance Circuits:  

1. Audio:  Twisted pair shielded, not less than No. 16 AWG or as 

recommended by the manufacturer. 

2. Visual:  Non-Twisted pair, not less than No. 12 AWG or as 

recommended by the manufacturer. 

D. 120 VAC circuits  

1. Minimum 10 AWG for panel power circuits.  Minimum 12 AWG for all 

other circuits. 

2. Sharing of neutrals is prohibited.  Each circuit shall have its own 

dedicated neutral conductor. 

E. All wire or cable used in underground conduits including those in 

concrete shall be listed for wet locations. 

2.15 INSTRUCTION CHART: 

 Provide a typeset printed or typewritten instruction card mounted 

behind a Lexan plastic or glass cover in a stainless steel or aluminum 

frame with a backplate. Install the frame in a conspicuous location 

observable from each control unit where operations are performed. The 

card shall show those steps to be taken by an operator when a signal is 

received under all conditions, normal, alarm, supervisory, and trouble. 

Provide an additional copy with the binder for the input output matrix 

for the sequence of operation. The instructions shall be approved by 

the COTR before being posted. 

PART 3 - EXECUTION 

3.1 INSTALLATION: 

A. Installation shall be in accordance with NEC 760, NFPA 70, 72, 90A, and 

101 as shown on the drawings, and as recommended by the major equipment 

manufacturer. Fire alarm wiring shall be installed in conduit. All 

conduit and wire shall be installed in accordance with Section 26 05 

33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS , Section 26 05 21, LOW-
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VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES (600 VOLTS AND BELOW),  

and all penetrations of smoke and fire barriers shall be protected as 

required by Section 07 84 00, FIRESTOPPING. 

B. All conduits, junction boxes, conduit supports and hangers shall be 

concealed in finished areas and may be exposed in unfinished areas. 

C. All new and reused exposed conduit shall be painted in accordance with 

Section 09 91 00, PAINTING to match surrounding finished areas and red 

in unfinished areas.  

D. All fire detection and alarm system devices, control units and remote 

annunciators shall be flush mounted when located in finished areas and 

may be surface mounted when located in unfinished areas. Exact 

locations to be approved by the COTR. 

E. Strobes shall be flush wall mounted with the bottom of the unit located 

2,000 mm (80 inches) above the floor or 150 mm (6 inches) below 

ceiling, whichever is lower. Locate and mount to maintain a minimum 900 

mm (36 inches) clearance from side obstructions. 

F. Manual pull stations shall be installed not less than 1050 mm (42 

inches) or more than 1200 mm (48 inches) from finished floor to bottom 

of device and within 1500 mm (60 inches) of a stairway or an exit door. 

G. Where possible, locate water flow and pressure switches a minimum of 

300 mm (12 inches) from a fitting that changes the direction of the 

flow and a minimum of 900 mm (36 inches) from a valve. 

H. Mount valve tamper switches so as not to interfere with the normal 

operation of the valve and adjust to operate within two revolutions 

toward the closed position of the valve control, or when the stem has 

moved no more than one-fifth of the distance from its normal position. 

I. Connect flow and tamper switches installed under Section 21 13 13, WET-

PIPE SPRINKLER SYSTEMS. 

J. Connect combination closer-holders installed under Section 08 71 00, 

DOOR HARDWARE. 

K Any low-voltage copper wiring that leaves the protection of a building 

shall be provided with a system manufacturer specified UL 497B listed 

transient protection devices where the circuit leaves the building and 

where it enters the next building. 

L. Equipment Mounting:  Install MNEC/FA control unit on finished floor 

with tops of cabinets not more than 72 inches above the finished floor. 
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M. Connecting to Existing Equipment:  Verify that existing fire-alarm 

system is operational before making changes or connections. 

N. Smoke- or Heat-Detector Spacing: 

1. Comply with NFPA72, "Smoke-Sensing Fire Detectors" Section in the 

"Initiating Devices" Chapter, for smoke-detector spacing. 

2. Comply with NFPA72, "Heat-Sensing Fire Detectors" Section in the 

"Initiating Devices" Chapter, for heat-detector spacing. 

3. Smooth ceiling spacing shall not exceed 30 feet. 

4. Spacing of detectors for irregular areas, for irregular ceiling 

construction, and for high ceiling areas shall be determined 

according to Appendix A in NFPA 72. 

5. HVAC:  Locate detectors not closer than 5 feet from air-supply 

diffuser or return-air opening. 

6. Lighting Fixtures:  Locate detectors not closer than 12 inches from 

any part of a lighting fixture. 

O. Duct Smoke Detectors:  Comply with NFPA72 and NFPA90A.  Install 

sampling tubes so they extend the full width of duct. 

P. Heat Detectors in Elevator Shafts:  Coordinate temperature rating and 

location with sprinkler rating and location. 

Q. Single-Station Smoke Detectors:  Where more than one smoke alarm is 

installed within a dwelling or suite, they shall be connected so that 

the operation of any smoke alarm causes the alarm in all smoke alarms 

to sound. 

R. MNEC/FA Control Units:  Surface mounted, with tops of cabinets not more 

than 72 inches above the finished floor. 

S. Annunciator:  Install with top of panel not more than 72 inches above 

the finished floor.  

3.2 TYPICAL OPERATION 

A. Activation of any manual pull station, water flow or pressure switch, 

heat detector, kitchen hood suppression system, gaseous suppression 

system, or smoke detector shall cause the following operations to 

occur: 

1. For sprinkler protected buildings, flash strobes continuously only 

in the zone of alarm. 

2. Continuously sound a temporal pattern general alarm and flash all 

strobes in the building in alarm until reset at the local fire alarm 

control unit in Building. 
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3. Release only the magnetic door holders in the smoke zone after the 

alert signal. 

4. Transmit a separate alarm signal, via the main fire alarm control 

unit to the fire department. 

5. Unlock the electrically locked exit doors within the zone of alarm. 

B. Heat detectors in elevator machine rooms shall, in addition to the 

above functions, disconnect all power to all elevators served by that 

machine room after a time delay. The time delay shall be programmed 

within the fire alarm system programming and be equal to the time it 

takes for the car to travel from the highest to the lowest level, plus 

10 seconds. 

C. Smoke detectors in the primary elevator lobbies of Building shall, in 

addition to the above functions, return all elevators in the bank to 

the secondary floor. 

D. Smoke detectors in the remaining elevator lobbies, elevator machine 

room, or top of hoistway shall, in addition to the above functions, 

return all elevators in the bank to the primary floor. 

E. Operation of a smoke detector at a corridor door used for automatic 

closing shall also release only the magnetic door holders on that 

floor.   

F. Operation of duct smoke detectors shall cause a system supervisory 

condition and shut down the ventilation system and close the associated 

smoke dampers as appropriate. 

G. Operation of any sprinkler or standpipe system valve supervisory 

switch, high/low air pressure switch, or fire pump alarm switch shall 

cause a system supervisory condition. 

H. Alarm verification shall not be used for smoke detectors installed for 

the purpose of early warning. 

3.3 TESTS 

A. Provide the service of a NICET level III, competent, factory-trained 

engineer or technician authorized by the manufacturer of the fire alarm 

equipment to technically supervise and participate during all of the 

adjustments and tests for the system. Make all adjustments and tests in 

the presence of the COTR. 

B. When the systems have been completed and prior to the scheduling of the 

final inspection, furnish testing equipment and perform the following 

tests in the presence of the COTR. When any defects are detected, make 
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repairs or install replacement components, and repeat the tests until 

such time that the complete fire alarm systems meets all contract 

requirements. After the system has passed the initial test and been 

approved by the COTR, the contractor may request a final inspection. 

1. Before energizing the cables and wires, check for correct 

connections and test for short circuits, ground faults, continuity, 

and insulation. 

2. Test the insulation on all installed cable and wiring by standard 

methods as recommended by the equipment manufacturer.  

3. Run water through all flow switches. Check time delay on water flow 

switches. Submit a report listing all water flow switch operations 

and their retard time in seconds. 

4. Open each alarm initiating and notification circuit to see if 

trouble signal actuates. 

5. Ground each alarm initiation and notification circuit and verify 

response of trouble signals. 

3.4 FINAL INSPECTION AND ACCEPTANCE 

A. Prior to final acceptance a minimum 30 day "burn-in" period shall be 

provided. The purpose shall be to allow equipment to stabilize and 

potential installation and software problems and equipment malfunctions 

to be identified and corrected. During this diagnostic period, all 

system operations and malfunctions shall be recorded. Final acceptance 

will be made upon successful completion of the "burn-in" period and 

where the last 14 days is without a system or equipment malfunction. 

B. At the final inspection a factory trained representative of the 

manufacturer of the major equipment shall repeat the tests in Article 

3.3 TESTS and those required by NFPA 72. In addition the representative 

shall demonstrate that the systems function properly in every respect. 

The demonstration shall be made in the presence of a VA representative. 

3.5 INSTRUCTION 

A. The manufacturer's authorized representative shall provide instruction 

and training to the VA as follows: 

1. Six one-hour sessions to engineering staff, security police and 

central attendant personnel for simple operation of the system. Two 

sessions at the start of installation, two sessions at the 

completion of installation and two sessions 3 months after the 

completion of installation. 
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2. Four two-hour sessions to engineering staff for detailed operation 

of the system. Two sessions at the completion of installation and 

two sessions 3 months after the completion of installation. 

3. Three eight-hour sessions to electrical technicians for maintaining, 

programming, modifying, and repairing the system at the completion 

of installation and one eight-hour refresher session 3 months after 

the completion of installation. 

B. The Contractor and/or the Systems Manufacturer's representative shall 

provide a typewritten "Sequence of Operation" including a 

troubleshooting guide of the entire system for submittal to the VA. The 

sequence of operation will be shown for each input in the system in a 

matrix format and provided in a loose leaf binder. When reading the 

sequence of operation, the reader will be able to quickly and easily 

determine what output will occur upon activation of any input in the 

system. The INPUT/OUTPUT matrix format shall be as shown in Appendix A 

to NFPA 72. 

C. Furnish the services of a competent instructor for instructing 

personnel in the programming requirements necessary for system 

expansion. Such programming shall include addition or deletion of 

devices, zones, indicating circuits and printer/display text. 

- - - E N D - - - 



Lebanon VA Medical Center May 18, 2012 
Behavioral Health Complex Issued for Bid 
Lebanon, PA 17042 VA Project No. 595-109 
 Project No. 3468 

 

AREA OF RESCUE 28 31 11 - 1 

SECTION 28 31 11 
AREA OF RESCUE  

PART 1 - GENERAL 

1.1 GENERAL 

A. The contractor shall furnish and install all equipment, accessories and 

materials necessary for a complete operating system in accordance with 

the specifications and applicable drawings. 

B. The equipment furnished under this specification shall be the standard 

product of one manufacturer.  The basis of design, and catalog numbers 

listed throughout this specification, for this system is Jeron 

Electronic Systems, Inc PRO-ALERT 480 AREA OF RESCUE ASSISTANCE 

INTERCOM SYSTEM.  The basis of design system is in no way proprietary, 

it is only stated to establish a level of quality.  Other system shall 

be considered as long as they meet the standards set forth by this 

specification. 

C. All components and the system as a whole shall meet or exceed the 

minimum standards issued by the EIA. All work in conjunction with this 

installation shall meet the provisions of the National Electrical Code. 

D. The system shall conform to the requirements stated in the current 

Americans with Disabilities Act (ADA). The power transformer shall be 

listed by Underwriters Laboratories Inc. Proof of such listings shall 

be made by submitting the UL listing cards describing the equipment by 

model number, with the bid documents.  Alternate manufacturers shall 

submit the listing cards as part of prior approval, ten days before the       

bid date. 

E. Each major component shall bear the manufacturer's name, and catalog 

number.  Alternate equipment shall be considered only when the 

following have been submitted and approved in writing by the 

architect/engineer ten (10) days prior to opening of bid: A list of 

such alternate equipment and materials, together with three (3) copies 

of working and shop drawings. The base bid shall be on the equipment as 

specified.  Alternate equipment must be so noted on a separate bid form 

with an add or deduct to the base bid. 

F. The contractor shall be responsible for providing a complete functional 

system including all necessary components, whether included in this 

specification or not. 
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G. The contractor shall guarantee availability of local service by 

factory-trained personnel from an authorized distributor of the 

equipment manufacturer. The distributor shall have available a stock of 

the manufacturer's standard parts.  On-the-premises maintenance shall      

be provided, at no cost to the purchaser, for a period of twelve (24) 

months from date of completion of installation, unless damage or 

failure is caused by misuse, abuse or accident. 

H. On the premises demand service at other than normal working hours shall 

also be available and may be charged for by the manufacturer's 

distributor at the prevailing labor rates. 

1.2 RELATED WORK 

A. Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES. 

 Requirements for procedures for submittals.  

B. Section 08 71 00 - DOOR HARDWARE. For combination Closer-Holders. 

C. Section 26 05 11 – REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

Requirements for general requirements that are common to more than one 

section in Division 26. 

D. Section 26 05 21 – LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

(600 VOLTS AND BELOW). Requirements for conductors and cables.   

E. Section 2605 26 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS. 

Requirements for grounding of equipment.   

F. Section 26 05 33 – RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS. 

Requirements for infrastructure.   

G. Section 27 15 00, COMMUNICATIONS HORIZONTAL CABLING. Requirements for 

data/telephone systems cabling.  

1.3 SUBMITTALS 

A. General: Submit five (5) copies in accordance with Section 01 33 23, 

SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES, and Section 26 05 11, 

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

B. Drawings: 

1. Prepare drawings using AutoCAD 2007 Release, or later, software and 

include all contractors information. Layering shall be by VA 

criteria as provided by the Contracting Officer’s Technical 

Representative (COTR).  Bid drawing will be provided to the 

Contractor at the pre-construction meeting. The contractor shall be 

responsible for verifying all critical dimensions shown on the 

drawings provided by VA. 
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2. Floor plans: Provide locations of all devices (with device number at 

each device corresponding to control unit programming), appliances, 

panels, equipment, junction/terminal cabinets/boxes, risers, 

electrical power connections, individual circuits and raceway 

routing, system zoning; number, size, and type of raceways and 

conductors in each raceway; conduit fill calculations with cross 

section area percent fill for each type and size of conductor and 

raceway. Only those devices connected and incorporated into the 

final system shall be on these floor plans. Do not show any removed 

devices on the floor plans. Show all interfaces for all fire safety 

functions. 

3. Riser diagrams: Provide, for the entire system, the number, size and 

type of riser raceways and conductors in each riser raceway and 

number of each type device per floor and zone.  Show wiring Styles 

on the riser diagram for all circuits. 

4. Detailed wiring diagrams: Provide for control panels, modules, power 

supplies, electrical power connections, auxiliary relays and 

annunciators showing termination identifications, size and type 

conductors, circuit boards, LED lamps, indicators, adjustable 

controls, switches, ribbon connectors, wiring harnesses, terminal 

strips and connectors, spare zones/circuits. Diagrams shall be drawn 

to a scale sufficient to show spatial relationships between 

components, enclosures and equipment configuration. 

5. Two weeks prior to final inspection, the Contractor shall deliver to 

the COTR three (3) sets of as-built drawings and one (1) set of the 

as-built drawing computer files (using AutoCAD 2007 or later). 

As-built drawings (floor plans) shall show all new and/or existing 

conduit used for the fire alarm system. 

C. Manuals: 

1. Submit simultaneously with the shop drawings, companion copies of 

complete maintenance and operating manuals including technical data 

sheets for all items used in the system, power requirements, device 

wiring diagrams, dimensions, and information for ordering 

replacement parts. 

a. Wiring diagrams shall have their terminals identified to 

facilitate installation, operation, expansion and maintenance. 
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b. Wiring diagrams shall indicate internal wiring for each item of 

equipment and the interconnections between the items of 

equipment. 

c. Include complete listing of all software used and installation 

and operation instructions. 

d. Provide a clear and concise description of operation that gives, 

in detail, the information required to properly operate, inspect, 

test and maintain the equipment and system. Provide all 

manufacturer's installation limitations including but not limited 

to circuit length limitations. 

e. Provide a replacement parts list with current prices. Include a 

list of recommended spare parts, tools, and instruments for 

testing and maintenance purposes. 

f. A computerized preventive maintenance schedule for all equipment. 

The schedule shall be provided on disk in a computer format 

acceptable to the VAMC and shall describe the protocol for 

preventive maintenance of all equipment. The schedule shall 

include the required times for systematic examination, adjustment 

and cleaning of all equipment. A print out of the schedule shall 

also be provided in the manual. Provide the disk in a pocket 

within the manual. 

g. Furnish manuals in 3 ring loose-leaf binder or manufacturer's 

standard binder. 

2. Two weeks prior to final inspection, deliver four copies of the 

final updated maintenance and operating manual to the COTR. 

a. The manual shall be updated to include any information 

necessitated by the maintenance and operating manual approval. 

b. Complete "As installed" wiring and schematic diagrams shall be 

included that shows all items of equipment and their 

interconnecting wiring. Show all final terminal identifications. 

c. Complete listing of all programming information. 

d. Certificate from equipment manufacturer assuring compliance with 

all manufacturers installation requirements and satisfactory 

system operation. 

D. Certifications: 

1. Together with the shop drawing submittal, submit the technician's 

certifications as well as certification from the control unit 
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manufacturer that the proposed performer of contract maintenance is 

an authorized representative of the major equipment manufacturer. 

Include in the certification the names and addresses of the proposed 

supervisor of installation and the proposed performer of contract 

maintenance. Also include the name and title of the manufacturer’s 

representative who makes the certification. 

2. Together with the shop drawing submittal, submit a certification 

from either the control unit manufacturer or the manufacturer of 

each component (e.g., smoke detector) that the components being 

furnished are compatible with the control unit. 

3. Together with the shop drawing submittal, submit a certification 

from the major equipment manufacturer that the wiring and connection 

diagrams meet this specification, and UL requirements. 

1.4 WARRANTY 

 All work performed and all material and equipment furnished under this 

contract shall be free from defects and shall remain so for a period of 

one (1) year from the date of acceptance of the entire installation by 

the Contracting Officer. 

1.5 GUARANTY PERIOD SERVICES 

A. Complete inspection, testing, maintenance and repair service for the 

area of rescue system shall be provided by a factory trained authorized 

representative of the manufacturer of the major equipment for a period 

of five years from the date of acceptance of the entire installation by 

the Contracting Officer. 

B. Contractor shall provide all necessary test equipment, parts and labor 

to perform required inspection, testing, maintenance and repair. 

C. Non-included Work: Repair service shall not include the performance of 

any work due to improper use, accidents, or negligence for which the 

contractor is not responsible. 

D. Service and emergency personnel shall report to the Engineering Office 

or their authorized representative upon arrival at the hospital and 

again upon the completion of the required work. A copy of the work 

ticket containing a complete description of the work performed and 

parts replaced shall be provided to the VA Contracting Officer or his 

authorized representative. 
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E. Emergency Service: 

1. Warranty Period Service: Service other than the preventative 

maintenance, inspection, and testing required shall be considered 

emergency call-back service and covered under the warranty of the 

installation during the first year of the warranty period, unless 

the required service is a result of abuse or misuse by the 

Government. Written notification shall not be required for emergency 

warranty period service and the contractor shall respond as outlined 

in the following sections on Normal and Overtime Emergency Call-Back 

Service. Warranty period service can be required during normal or 

overtime emergency call-back service time periods at the discretion 

of the Contracting Officer or his authorized representative. 

2. Normal and overtime emergency call-back service shall consist of an 

on-site response within two hours of notification of a system 

trouble. 

3. Normal emergency call-back service times are between the hours of 

7:30 a.m. and 4:00 p.m., Monday through Friday, exclusive of federal 

holidays. Service performed during all other times shall be 

considered to be overtime emergency call-back service. The cost of 

all normal emergency call-back service for years 2 through 5 shall 

be included in the cost of this contract. 

4. Overtime emergency call-back service shall be provided for the 

system when requested by the Government. The cost of the first 40 

manhours per year of overtime call-back service during years 2 

through 5 of this contract shall be provided under this contract. 

Payment for overtime emergency call-back service in excess of the 40 

man hours per year requirement will be handled through separate 

purchase orders. The method of calculating overtime emergency call-

back hours is based on actual time spent on site and does not 

include travel time. 

F. The contractor shall maintain a log at each area of rescue control 

unit. The log shall list the date and time of all examinations and 

trouble calls, condition of the system, and name of the technician. 

Each trouble call shall be fully described, including the nature of the 

trouble, necessary correction performed, and parts replaced. 

G. In the event that VA modifies the area of rescue post-Acceptance but 

during the five year Guaranty Period Service period, Contractor shall 
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be required to verify that the system, as newly modified or added, is 

consistent with the manufacturer's requirements; any verification 

performed will be equitably adjusted under the Changes clause. The 

post-Acceptance modification or addition to the area of rescue system 

shall not void the continuing requirements under this contract set 

forth in the Guarantee Period Service provision for the area of rescue 

system as modified or added. The contract will be equitably adjusted 

under the Changes clause for such additional performance. 

1.6 APPLICABLE PUBLICATIONS 

A. The publications listed below (including amendments, addenda, 

revisions, supplements and errata) form a part of this specification to 

the extent referenced. The publications are referenced in text by the 

basic designation only and the latest editions of these publication 

shall be applicable. 

B. National Fire Protection Association (NFPA): 

NFPA 70.................National Electrical Code (NEC). 

NFPA 101................Life Safety Code 

C. International Code Council, International Building Code (IBC)  

 
PART 2 – PRODUCTS  

2.1 SYSTEM DESCRIPTION 

A. The system shall comply with the Americans with Disabilities Act of 

1990. 

B. Multiplex, microprocessor-controlled main control unit, master 

consoles, and remote stations. 

C. Main control unit shall be capable of accepting combinations of various 

system master stations without modifications or additional equipment. 

D. Within this non-networked system, the main control shall provide 

connections for up to two user consoles and up to four Master Consoles. 

A single non-networked main control shall support up to 128 Remote Call 

Stations. A Main Control unit that needs additional control or audio 

expansion equipment shall not be acceptable. 

E. Main control shall provide power, voice amplification, signal tones, 

and multiplex control logic for Consoles and Remote Stations.  

F. System wiring shall not require shielded cable. System shall be capable 

of utilizing Category-5 type cable to interconnect system components. 
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Category-5 wire termination shall be terminated according to ANSI 

Standard T568A. 

G. System shall employ multiplexed data transmission requiring no more 

than eight (8) common conductors, with no unique or "home run" 

conductors.  

H. The main control shall continuously test system for master and remote 

call station response. Diagnostic messages shall be reported to master 

consoles.  

I. Master Consoles shall be available for desk and flush wall mounting, 

confirm with architect on exact type of mounting required before 

ordering. 

J. Master Consoles shall provide alphanumeric display of station number 

and location. 

K. Communication from master shall be handset privacy or hands-free. 

L. Provision for programmable station name/location display at Master 

Consoles. 

M. Master Console shall be able to page a group of up to 10 Remote Call 

Stations. 

N. Master Console shall display multiple calls simultaneously. 

O. PC-based programming. 

P. Remote Call Stations shall be provided in indoor thermoset plastic 

construction.  

Q. Canceling a call from a Remote Station shall only be possible after 

acknowledging the call at the Master Console. 

R. Communication from the Remote Call Stations shall be hands-free. 

S. Auto-answer by lifting handset or scroll to any call at Master Console. 

T. Provision for digital volume controls at the Master Console. 

U. Plug-in terminations on all Master Consoles and Remote Call Stations. 

V. Spill-proof membrane keypad on Master Console.  

W. Backlit display panel shall provide low-light readability on the Master 

Console. 

X. Manufacturer catalog numbers listed are to establish a base-of-design 

and are by no means proprietary.  Other manufacturer's meeting the 

specifications shall be acceptable. 
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2.2 SYSTEM OPERATION 

A. The specified area of rescue system shall operate in the following 

manner: 

1. Placing calls from remote call stations:  

a. Calls shall be placed on the system by momentarily pressing the 

call button on the Remote Call Station.  This action shall cause 

the following to occur: 

1) The Remote Call Station's green call placed LED indicator 

shall light steadily. 

2) An alert tone shall pulse once at the Remote Call Station to 

verify call placement on the system. 

3) The LCD display at the Master Console shall show the location 

of the calling station by name and number and an alert tone 

shall sound. 

4) The Master Console shall have the capability to display 

multiple calls simultaneously. 

2. Acknowledging/answering calls at the master console: 

a. The attendant shall acknowledge the call by either pressing the 

Push-to-Talk button on the master station. 

b. When the call is acknowledged at the Master Console, the green 

Call Placed LED shall remain lit, the red Monitor LED on the 

Remote Call Station shall light steadily, and an alert tone shall 

pulse once. 

c. The LCD display on the Master Console shall show the name and 

number of the selected station and “CONNECTED”, indicating that 

voice communication between the Master Console and the Remote 

Station exists. 

d. Hands-free, two-way communication may be conducted with the 

Master Console using the Remote Call Station’s built-in 

loudspeaker. 

e. If an acknowledged call is placed on hold, the Remote Call 

Station green LED indicator shall flash, the red LED shall 

extinguish, and a pulse tone shall be emitted every two seconds. 
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3. Canceling calls 

a. An incoming call shall only be canceled from the Master Console 

after it has been acknowledged. After the call has been canceled, 

the LED indicator extinguishes and communication is terminated. 

4. Originating calls at the master console 

a. The Master Console shall be capable of initiating audio 

communication with a Remote   Call Station at any time by dialing 

the station number on its keypad.  The Master shall also be 

capable of paging a group of up to 10 Remote Call Stations to 

broadcast evacuation information. 

5. Supervision 

a. In the event of circuit trouble with any Remote Call Station, the 

Master Console shall display the name and number of the station 

and “TROUBLE.” 

2.3 EQUIPMENT 

A. Master console: 

1. The Master Console shall be Jeron Model 4875 or approved equal and 

shall provide two-way voice communication between the Master Console 

and the Remote Call Stations. The Master shall be housed in a beige 

molded plastic console and shall include a spill-proof keypad 

providing the following touchpoints: 

a. 16 button input keypad 

b. Enter/Talk 

c. Hold/Clear 

d. Speed Menu 

e. Tone Silence 

f. Scroll 

g. Volume Up/Down 

h. Cancel 

i. Cancel All 

j. Menu 

2. The Master Console shall incorporate: 

a. High impact, flame-retardant ABS telephone handset. 

b. Built-in microphone 

c. Yellow backlit display with four-line x 16-character LCD panel  

3. The Master Console shall indicate the name and number of the calling 

station on its LCD display. 
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4. It shall be possible to page a group of up to 10 Remote Call 

Stations. 

5. Model 4875 shall mount on a desk or a wall with 9769A Wall Bracket.  

Confirm final mounting location, and style of mounting, with 

architect before ordering. 

B. Main control panel: 

1. The Main Control Panel shall be a Jeron Model 4850 or approved 

equal. Main Control shall be multiplex, microprocessor-based and 

shall provide signal control electronics, audio amplifier, and line 

power supply for the system. Main Control shall be equipped with 

quick disconnect circuitry. Built-in diagnostic shall indicate 

wiring or component failure. 

2. The Main Control shall be equipped with the following diagnostic 

indicator LEDs: 

a) Green – valid configuration 

b) Red – data bus fault 

3. The unit shall be enclosed in a Jeron Model 8888 Central Equipment 

Enclosure. 

C. Remote call station: 

1. Remote Call Station shall be Jeron Model 4882 or approved equal and 

shall be equipped with a black molded, thermoset plastic, momentary 

call pushbutton, a green Status LED, a red Monitor LED, and a 2.75 

in. oval speaker.  The speaker shall provide for communication with 

the Master Console.  

2. The two-gang faceplate shall be constructed of thermoset plastic 

with separate red and white modular subplates and matching plastic 

hardware.  The unit shall be suitable for flush wall mounting. 

Mounting: Raco 232 2-gang box with 778 raised 2-gang cover or 

equivalent. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify substrate conditions, which have been previously installed under 

other sections, are acceptable for product installation in accordance 

with manufacturer's instructions. 

B. Comply with manufacturer's product data, including product technical 

bulletins, product catalog installation instructions, and product 

carton instructions for installation. 
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3.2 INSTALLATION 

A. Cable requirements: 

1. See drawings for cabling required. 

2. Verify exact cable requirements with manufacturer. 

3.3 FIELD QUALITY REQUIREMENTS 

A. Checkout final connections to the system shall be made by a factory 

technician authorized by the manufacturer of the products installed. 

B. Perform a complete functional test of the system upon completion of the 

installation. 

3.4 CLEANING 

A. Repair or replace damaged installed products.  Clean installed products 

in accordance with manufacturer's instructions prior to VA acceptance.  

Remove construction debris from project site and legally dispose of 

debris. 

3.5 INSTRUCTION 

A. The facility's Staff shall be thoroughly instructed in the use of the 

area of rescue system by an authorized distributor of the manufacturer.  

B. The system supplier shall provide instruction to the staff by means of 

a portable demonstration system, which shall be set up in a conference 

room or auditorium to give the staff hands-on experience without 

disrupting normal duties. 

C. The demonstration system shall include representative components as 

utilized in the installation. The instructor shall demonstrate the 

functions of the system with all indicators and tones operational. 

- - - E N D - - - 
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	1.7 DELIVERY, STORAGE, AND HANDLING
	A. General:  An internal, make-before-break, maintenance bypass switch shall be provided as an integral part of the UPS and located within the UPS module.  The maintenance bypass switch shall provide the capability to continuously support the critical...
	B. Load Transfer:  The maintenance bypass switch shall provide the capability of transferring the critical load from the UPS static bypass transfer switch to maintenance bypass and then back to the UPS static bypass transfer switch with no interruptio...
	A. General:  A storage battery with sufficient ampere-hour rating to maintain UPS output at full capacity for the specified duration shall be provided for each UPS module.  The cells shall be provided with flame arrestor vents, intercell connectors an...
	B. Battery Ratings
	C. Battery Construction:  The battery shall be of the valve-regulated, sealed, non-gassing, recombinant type.
	D. Battery Cabinet:  The battery pack assembly shall be furnished in a battery cabinet matching the UPS cabinet. The battery cabinet shall be designed to allow for checking the torque on the connections in the battery system. The battery cabinet shall...
	E. Battery Disconnect:  Each battery pack assembly shall have a fused disconnect switch provided in a NEMA 1 enclosure. Switch shall be rated 600 V dc, 60 amperes, 3-pole with interrupting rating as required by system capacity, and shall have an exter...
	A. The UPS system shall be set in place, wired and connected in accordance with the approved shop drawings and manufacturer's instructions.
	A. A manufacturer's representative shall supervise the installation, adjustment and testing of the equipment.  The field tests shall be witnessed by the Government.
	B. Full Load Burn In Test: The installed system shall undergo an additional full load burn-in period of 24 continuous hours. If a failure occurs during the burn-in period, the tests shall be repeated. Instrument readings shall be recorded every half h...
	C. Battery Discharge Test: With the battery fully charged, the system shall undergo a complete battery discharge test to full depletion and a recharge to nominal conditions.  Instrument readings shall be recorded every minute during discharge for the ...
	Framed data and instructions containing wiring and control diagrams under acrylic glass shall be posted where directed. Condensed operating instructions, prepared in typed form, shall be framed as specified above and posted beside the diagrams. The f...
	A field training course shall be provided by a certified factory-trained technician for designated Government personnel. Training shall be provided for a total period of 8 hours of normal working time and shall start after the system is functionally ...
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	1.7 DELIVERY, STORAGE, AND HANDLING
	A. The ELIPS system shall be set in place, wired and connected in accordance with the approved shop drawings and manufacturer's instructions.
	A. A manufacturer's representative shall supervise the installation, adjustment and testing of the equipment.  The field tests shall be witnessed by the Government.
	B. Full Load Burn In Test:
	The installed system shall undergo an additional full load burn-in period of 24 continuous hours. If a failure occurs during the burn-in period, the tests shall be repeated. Instrument readings shall be recorded every half hour as above. During the b...
	C. Battery Discharge Test:
	With the battery fully charged, the system shall undergo a complete battery discharge test to full depletion and a recharge to nominal conditions.  Instrument readings shall be recorded every minute during discharge for the following:
	Framed data and instructions containing wiring and control diagrams under acrylic glass shall be posted where directed. Condensed operating instructions, prepared in typed form, shall be framed as specified above and posted beside the diagrams. The f...
	A field training course shall be provided by a certified factory-trained technician for designated Government personnel. Training shall be provided for a total period of 8 hours of normal working time and shall start after the system is functionally ...
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	PART 1 - GENERAL
	1.1 DESCRIPTION
	Section includes transient voltage surge suppression equipment for low-voltage power distribution and control equipment.

	1.2 RELATED WORK
	A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: General requirements that are common to more than one section of Division 26.
	B. Section 26 24 11, DISTRIBUTION SWITCHBOARDS: For factory-installed TVSS.

	1.3 QUALITY ASSURANCE
	Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.

	1.4 SUBMITTALS
	A. Include rated capacities, operating weights, electrical characteristics, furnished specialties, and accessories.
	B. Operation and Maintenance Data:  For TVSS devices to include in emergency, operation, and maintenance manuals.
	C. Warranties:  Sample of special warranties.
	D. Certifications:


	1. Two weeks prior to final inspection, submit four copies of the following to the Resident Engineer:
	a. Certification by the Contractor that the assemblies have been properly installed, adjusted and tested.3.
	b. Certified copies of all of the factory design and production tests, field test data sheets and reports for the assemblies.
	1.5 APPLICABLE PUBLICATIONS
	Publications listed below (including amendments, addenda, revisions, supplement and errata) form a part of this specification to the extent referenced. Publications are referenced in the text by the basic designation only.
	A. Institute of Engineering and Electronic Engineers (IEEE):
	IEEE C62.41.2 Recommended Practice on Characterization of Surges in Low-Voltage (1000 V and Less) AC  Power Circuits
	IEEE C62.45 Recommended Practice on Surge Testing for Equipment Connected to Low-Voltage (1000 V and Less) AC Power Circuits
	B. National Electrical Manufacturers Association (NEMA):
	NEMA LS 1 Low Voltage Surge Protective Devices
	C. Underwriters Laboratories, Inc. (UL):
	UL 1283 Electromagnetic Interference Filters
	UL 1449 – 3rd Edition.........Surge Protective Devices
	D. National Fire Protection Association (NFPA):
	NFPA 70 National Electrical Code (NEC)


	PART 2 - PRODUCTS
	2.1 SWITCHBOARD SUPPRESSORS
	1. Comply with UL 1449 3rd edition.
	2. Modular design with field-replaceable modules.
	3. Fuses, rated at 200-kA interrupting capacity.
	4. Fabrication using bolted compression lugs for internal wiring.
	5. Integral disconnect switch.
	6. Redundant suppression circuits.
	7. Redundant replaceable modules.
	8. Arrangement with copper bus bars and for bolted connections to phase buses, neutral bus, and ground bus.
	9. Arrangement with wire connections to phase buses, neutral bus, and ground bus.
	10. LED indicator lights for power and protection status.
	11. Audible alarm, with silencing switch, to indicate when protection has failed.
	12. Form-C contacts rated at 5 A and 250-V ac, one normally open and one normally closed, for remote monitoring of protection status.  Contacts shall reverse on failure of any surge diversion module or on opening of any current-limiting device.  Coord...
	13. Four-digit transient-event counter set to totalize transient surges.
	1. Line to Neutral:  70,000 A.
	2. Line to Ground:  70,000 A.
	3. Neutral to Ground:  50,000 A.
	1. Line to Neutral:  800 V for 480Y/277 V, 400 V for 208Y/120 V.
	2. Line to Ground:  800 V for 480Y/277 V, 400 V for 208Y/120 V.
	3. Neutral to Ground:  800 V for 480Y/277 V, 400 V for 208Y/120 V.
	1. Line to Neutral:  400 V.
	2. Line to Ground:  400 V.
	3. Neutral to Ground:  400 V.
	1. Line to Neutral:  400 V, 800 V from high leg.
	2. Line to Ground:  400 V.
	3. Neutral to Ground:  400 V.
	1. Line to Line:  2000 V for 480 V, 1000 V for 240 V.
	2. Line to Ground:  2000 V for 480 V, 1000 V for 240 V.

	2.2 ENCLOSURES

	PART 3 - EXECUTION
	3.1 INSTALLATION
	1. Provide a circuit breaker, sized by manufacturer, as a dedicated disconnecting means for TVSS unless otherwise shown on drawings.

	3.2 Acceptance Checks and Tests
	1. Visual and Mechanical Inspection

	3.3 STARTUP
	3.4 SPARE PARTS
	1. Replaceable Protection Modules:  One of each size and type installed.

	3.5 INSTRUCTION
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